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FOREWORD 


Tomorrow  the  Nation's  need  for  timber  will  be  strikingly  greater  than  it  is  today  or 
at  any  time  in  the  past.  And  we  have  the  potential  to  meet  that  need  if  we  fully  apply  our 
forestry  knowledge  and  skills  promptly  and  with  the  utmost  vigor  and  determination. 

That,  in  brief,  is  the  essence  of  our  findings  in  this  comprehensive  appraisal  of  the 
timber  situation  in  the  United  States,  started  by  the  Forest  Service  in  1952  and  now  ready 
for  preliminary  release  and  review. 

For  many  years  the  Forest  Service  has  periodically  examined  the  forest  situation  as 
part  of  its  over-all  responsibility  to  keep  the  people  and  the  Congress  informed  as  to 
timber  supplies  and  outlook.  This  Timber  Resource  Review  is  the  sixth  of  these  "State- 
of-the -Union"  reports  on  timber--one  of  the  Nation's  most  important  renewable  natural 
resources.  As  was  true  of  each  of  its  predecessors,  this  report  is  more  reliable  and 
more  comprehensive  than  any  of  its  forerunners,  due  to  improved  technical  skills  and  the 
availability  of  more  information. 

Although  the  natural  resources  of  the  United  States  have  received  much  study  in  re- 
cent years  by  various  commissions,  States,  the  Congress,  educational  institutions  and 
others,  there  has  been  no  assembly  of  new  forest  resource  information  for  the  entire 
country  since  the  appraisals  made  by  the  Forest  Service  and  the  American  Forestry 
Association  in  1945.  Since  then  better  timber  inventory  information  has  become  available; 
there  has  been  a decade  of  timber  cutting  and  growth.  Impressive  strides  have  been  made 
in  forestry  and  in  wood  utilization.  The  outlook  for  the  future  economy  of  the  United 
States  has  changed  greatly,  particularly  with  respect  to  population.  These  and  other 
changes  make  this  report  timely. 

The  planning  and  field  surveys  in  connection  with  this  study  were  carried  out  with  the 
advice  and  assistance  of  a great  many  organizations  and  individuals,  especially  the  State 
Departments  of  Conservation  or  Forestry  and  forest  industries.  Grateful  acknowledg- 
ment to  these  collaborators  is  made  later.  The  Forest  Service  accepts  full  responsibility 
for  the  factual  data  and  the  views  expressed  in  the  report.  It  could  not  have  completed 
this  study  with  its  own  limited  facilities,  and,  because  of  the  collaboration  that  has  been 
received,  the  study  was  better  conceived,  more  complete,  and  more  soundly  executed. 

This  report  is  a review  draft  prepared  by  a small  group  of  Forest  Service  analysts 
assigned  to  the  task.  It  is  intended  mainly  for  in-Service  review,  and  for  our  advisers, 
collaborators,  key  public  officials  and  legislators.  Except  for  Chapter  I which  is  the 
summary,  only  1,  500  copies  of  the  individual  chapters  were  made.  Three  thousand 
copies  of  Chapter  I were  made.  Copies  are  available  to  anyone  while  the  supply  lasts. 
Comments  are  invited  and  will  be  carefully  considered  in  preparation  of  the  final  report, 
which  will  get  under  way  shortly. 

I hope  that  this  study  will  add  to  America's  leadership  in  forestry,  that  it  will  be 
useful  to  other  nations  of  the  world  in  relating  our  timber  situation  to  theirs,  and  that  it 
will  serve  as  a basis  for  long-range  forestry  planning  for  progressive  forest  industries 
and  for  State  governments  and  the  Federal  Government.  I believe  it  will  convince  the 
reader  that  we  are  not  faced  with  an  acute  timber  shortage  in  the  United  States.  I ear- 
nestly hope  that  it  will  also  convince  you  that  we  face  a tremendous  challenge  if  we  are  to 
grow  enough  timber  so  that  our  children  may  enjoy  the  timber  abundance  that  we  our- 
selves have  known. 

RICHARD  E.  McARDLE 
Chief,  Forest  Service 


ACKNOWLEDGMENT 


This  review  of  the  Nation's  timber  resources  was  made  by  the  Forest  Service  with 
the  help  of  a great  many  experts  in  State  and  private  forestry  agencies,  forest  industries, 
conservation  organizations,  and  other  agencies  in  the  Federal  Government.  The  partici- 
pation of  these  collaborators  is  described  in  the  first  part  of  the  report.  Their  advice  in 
planning  the  project  and  their  assistance  in  assembling  the  facts  of  the  timber  situation 
are  gratefully  acknowledged. 

Appreciation  is  also  expressed  to  the  many  professional  people  in  the  Forest  Service 
who  participated  in  the  Timber  Resource  Review.  In  addition  to  those  named  as  authors 
in  the  separate  chapters  and  subchapters  of  this  report,  a large  number  of  others  on  the 
national  forests,  in  research  centers,  in  regional  offices  and  experiment  stations,  and  in 
the  Chief's  office,  took  part  in  planning  the  review,  collecting  and  compiling  field  data, 
and  preparing  preliminary  analyses  and  interpretations.  Because  so  many  helped  as  part 
of  their  regular  work  and  because  individual  efforts  and  responsibilities  varied  so  widely, 
it  is  not  possible  to  list  all  who  deserve  credit  nor  would  it  be  equitable  to  mention  some 
without  mentioning  others.  The  authors  are  particularly  indebted  to  the  statistical  clerks 
who  tabulated  and  checked  the  data,  and  to  the  editors,  secretaries  and  draftsmen  whose 
assistance  in  completing  the  manuscripts  was  invaluable. 

Special  mention  should  be  made  of  Leonard  I.  Barrett,  Project  Leader,  George  F. 
Burks,  Assistant  Chief,  Division  of  Forest  Economics  Research,  and  John  R.  McGuire, 
Forest  Economist. 


EDWARD  . LrAr  j.  o 
Assistant  Chief,  Forest  Service 


CONTENTS 


Page 

INTRODUCTION 1 

Purpose  and  scope 1 

Procedures  and  collaboration 3 

Procedures  3 

Collaboration.  . 4 

Earlier  reviews  of  the  timber  situation 6 

A FAVORABLE  NATIONAL  SETTING 9 

General  economic  factors  9 

Timber  in  the  national  economy 12 

Outlook  for  forestry 14 

UNITED  STATES  IN  RELATION  TO  WORLD  TIMBER  RESOURCES 15 

Interior  Alaska 15 

Canada 16 

Mexico 17 

North  American  resources  compared  to  those  of  the  free  world 17 

World  resources 19 

REQUIREMENTS  FOR  WOOD  ARE  INCREASING 21 

Timber  products  consumption 21 

Trends  in  consumption 21 

Factors  affecting  consumption  23 

Timber  requirements 25 

Meaning  of  requirements 25 

Basic  assumptions  . 25 

Requirements  for  timber  products 26 

Requirements  in  relation  to  standing  timber 31 

PRESENT  TIMBER  SITUATION  AND  IMPLICATIONS  FOR  THE  FUTURE 33 

Forest  land 33 

One-fourth  of  Nation's  land  is  commercial  forest 34 

Three -fourths  of  commercial  forest  land  is  in  the  East 34 

Softwood  and  hardwood  types  about  equal  in  area 35 

Three -fourths  of  the  commercial  forest  area  is  privately  owned  36 

Sawtimber  and  poletimber  stands  about  equal  in  area 40 

One-fourth  of  commercial  forest  area  is  poorly  stocked  or  nonstocked 41 

There  is  no  excess  of  forest  land 42 

Timber  volumes 42 

Over  two-thirds  of  sawtimber  volume  is  in  the  West 43 

Four-fifths  of  sawtimber  volume  is  softwoods  . 45 

Five  species  comprise  two-thirds  of  the  sawtimber  volume  46 

Sawtimber  equally  divided  between  public  and  private  ownships 48 

Timber  quality  outlook  is  not  favorable 50 

Timber  volume  trends  52 

Supplementary  sources  of  timber  volumes  are  not  significant  in  foreseeable 

future 54 

Timber  growth  and  utilization 55 

Growth  is  increasing 56 

Cut  is  mainly  softwood  sawtimber 60 

Growth-cut  and  volume  relations  summarized 64 


Page 


Protection  against  destructive  agents 70 

Growth-impact- -a  concept  for  estimating  total  losses  71 

Destructive  agents  take  extraordinary  toll 72 

Insects  cause  the  greatest  mortality 73 

Disease  causes  the  greatest  growth  impact 75 

Fire  is  potentially  the  greatest  enemy 76 

Catastrophic  losses  take  additional  toll 80 

Forest  tree  planting 80 

One -tenth  of  commercial  forest  land  is  plantable  area 81 

Acceptable  plantations  equal  10  percent  of  plantable  area 83 

Planting  trend  is  upward 83 

Condition  of  recently  cut  lands 84 

Productivity  index--a  new  concept  in  appraising  forest  condition 85 

Condition  varies  by  ownership,  location,  and  forest  type 87 

Stocking  deficiencies  most  significant  element  in  productivity 94 

Contrasts  in  forest  condition 95 

The  significance  of  ownership 99 

Forest  industry  ownerships 100 

Farm  ownerships 103 

"Other"  private  ownerships 104 

Public  ownerships 106 

Key  conclusions 107 

GROWTH  AND  INVENTORY  OUTLOOK 108 

Realizable  growth 109 

Needed  growth  and  inventory 109 

Needed  growth  much  larger  than  present  growth 110 

Needed  inventory  one-third  greater  than  in  1953 113 

Projected  growth  and  inventory 116 

Lower  level  demands  may  be  met  reasonably  well  for  some  time  116 

Upper  level  demand  poses  tremendous  challenge 119 

The  outlook  in  brief 121 


TWENTY -ONE  HIGHLIGHTS 


123 


TIMBER  RESOURCES  FOR  AMERICA'S  FUTURE 
A Summary  of  the  Timber  Resource  Review 

INTRODUCTION 


The  report  of  the  Timber  Resource  Review  is  in  the  nature  of  a "State -of-the -Union" 
message  by  the  Forest  Service  on  our  national  timber  supplies.  This  comprehensive  ap- 
praisal of  the  timber  situation  in  the  United  States  was  started  early  in  1952.  About  a 
year  and  a half  was  devoted  to  planning  the  project,  a year  to  field  surveys  and  collection 
of  data,  and  a year  to  compilation,  interpretation  and  preparation  of  this  report. 

The  Timber  Resource  Review  is  the  latest  in  a series  of  overall  timber  appraisals  in 
which  the  Forest  Service  has  shared.  The  most  recent  one  prior  to  this  study  was  in  1945 
One  of  the  unique  features  of  the  present  undertaking  is  that  it  was  planned  and  executed 
in  the  field  with  the  widespread  collaboration  of  a great  number  of  States,  forest  indus- 
tries and  individuals.  Although  this  has  engendered  some  delays,  they  have  been  more 
than  offset  by  better  planning,  more  intensive  surveys  than  the  Forest  Service  could  have 
undertaken  by  itself,  and  it  is  hoped  by  more  widespread  understanding  and  acceptance  of 
the  factual  results. 


PURPOSE  AND  SCOPE 

The  chief  purpose  of  the  Timber  Resource  Review  is  to  provide  a stock-taking  of  the 
current  timber  situation  in  the  United  States  and  a look  into  the  future  with  respect  to 
prospective  timber  supplies  and  needs.  Because  forestry  is  a long-time  undertaking,  the 
current  situation  in  timber  carries  perhaps  more  than  the  usual  implications  as  to  our 
future  supplies.  The  basic  facts  on  forest  land  areas,  timber  volumes,  growth  and  utiliza 
tion,  timber  quality,  forest  protection,  forest  ownership,  productivity  of  land,  prospec- 
tive requirements,  and  related  information  are  essential  tools  in  the  formation  of  forest 
policy  on  a national.  State  and  local  basis  by  both  public  and  private  institutions. 

In  part,  the  Timber  Resource  Review  may  be  construed  as  discharging  some  of  the 
responsibility  delegated  by  the  Congress  to  the  Secretary  of  Agriculture  in  connection 
with  the  nation-wide  Forest  Survey.  The  Congress  has  directed  the  Secretary,  under 
such  plans  as  he  determines  to  be  fair  and  equitable,  to  cooperate  with  the  appropriate 
officials  of  each  State,  and  either  through  them  or  directly  with  private  and  other  agen- 
cies to  make  a comprehensive  survey  of  the  present  and  prospective  requirements  for 
timber  and  other  forest  products  in  the  United  States,  and  of  timber  supplies,  including 
a determination  of  present  and  potential  productivity  of  forest  land.  He  is  also  directed 
to  obtain  such  other  facts  as  may  be  necessary  in  the  determination  of  ways  and  means 
to  balance  the  timber  budget  of  the  United  States.  (McSweeney-McNary  Forest  Research 
Act  of  May  22,  1928,  as  amended,  16  U.S.C.  581a-i).  The  Secretary  is  also  directed  to 
acquire  and  diffuse  among  the  people  of  the  United  States  useful  information  on  subjects 
connected  with  agriculture  in  the  most  general  and  comprehensive  sense  of  that  word. 
(Department  of  Agriculture  Organic  Act,  May  15,  1862  (5  U.S.C.  511).) 

Since  its  inception  the  Forest  Service  has  felt  the  Timber  Resource  Review  to  be  a 
timely  undertaking.  It  believes  that  the  significance  of  the  facts  that  are  subsequently 
presented,  as  well  as  the  outlook  for  the  future  support  that  view. 

Among  the  reasons  for  undertaking  the  Timber  Resource  Review  in  1952  were  the 
following:  (l)  The  availability  of  new  post-war  information  from  the  nationwide  forest 
survey  on  forest  areas,  timber  volumes  and  growth  on  about  half  of  the  Nation's  forest 
land.  This  information  showed  substantial  changes  and  yet  the  rate  of  progress  of  this 
survey  for  the  remainder  of  the  country  was  such  that  it  was  deemed  inadvisable  to  post- 
pone appraising  the  national  picture  for  a considerable  additional  period.  (2)  Changes, 
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both  currently  and  prospectively,  with  respect  to  our  national  economic  setting  in  terms 
of  such  over-all  criteria  as  trends  in  population  and  gross  national  product.  These  and 
related  factors  placed  completely  new  orientation  on  prospective  needs  for  timber  prod- 
ucts. (3)  The  post-World  War  II  period  appeared  to  mark  a rapid  acceleration  in  Ameri- 
can forestry.  Thousands  of  private  forest  owners  showed  heightened  interest  in  timber 
growing.  There  was  fuller  utilization  of  the  timber  harvest.  New  gains  were  achieved  in 
forest  protection.  The  impact  of  these  and  other  changes  in  the  national  forestry  effort 
pointed  toward  a new  look  at  the  timber  situation.  (4)  The  international  situation  indicated 
that  United  States  resources,  particularly  in  softwoods,  needed  to  be  considered  in  rela- 
tion to  those  of  the  free  world  rather  than  the  entire  world. 

At  the  outset  it  is  well  to  clarify  the  scope  of  the  Timber  Resource  Review  with  re- 
spect to  exclusions  as  well  as  inclusions.  The  present  draft  of  this  report  is  in  9 chap- 
ters, the  first  of  which  is  an  introduction  and  summary,  and  the  last  of  which  is  a series 
of  appendices.1  The  summary  chapter  does  not  attempt  to  brief  the  vast  array  of  statisti- 
cal information  assembled  in  this  report.  It  is  more  in  the  nature  of  an  analytical  ap- 
praisal and  high-lights  of  the  findings  which,  in  the  course  of  their  presentation,  require 
summarization  of  a significant  amount  of  factual  material.  Likewise,  in  the  appendix, 
where  the  basic  statistics  are  presented  in  more  detail  than  in  any  other  chapters , there 
is  more  information  available  on  a State  basis  than  was  possible  to  present  in  the  more 
generalized  chapter  discussions.  The  presentation  of  more  data  by  States  is  one  of  the 
unique  features  of  the  Timber  Resource  Review  that  distinguishes  it  from  its  predeces- 
sors. The  other  is  the  degree  of  collaboration  in  both  the  planning  and  execution  with 
States  and  forest  industries. 

The  Timber  Resource  Review  is  an  appraisal  of  the  timber  situation  as  distinguished 
from  the  forest  situation.  In  other  words,  the  orientation  of  this  project  has  been  with 
respect  to  timber  supplies  and  needs  in  the  Nation's  economy.  Not  considered  in  this  re- 
port is  the  utility  of  our  timber  resources  for  watershed  management,  recreation,  wild- 
life, or  other  purposes.  The  multiple-use  values  of  our  forest  stands,  which  in  numerous 
instances  may  transcend  the  utilitarian  timber  values,  have  not  been  appraised. 

The  Timber  Resource  Review  is  not  a duplication  of  the  appraisal  made  by  the  Forest 
Service  and  the  American  Forestry  Association  in  1945.  It  differs  somewhat  in  scope, 
definitions,  in  utilization  standards,  in  methodology,  and  in  other  ways.  Coastal  Alaska 
is  included  as  an  integral  part  of  the  United  States.  At  the  outset  there  arose  the  question 
whether  to  duplicate  the  1945  Reappraisal  and  thus  obtain  more  direct  comparisons  and 
better  trends,  or  whether  to  change  procedures,  definitions,  and  other  details  in  order 
to  provide  a better  survey  and  thus  sacrifice  comparability.  The  latter  was  the  course 
chosen. 

At  no  place  is  there  appraisal  of  the  action  of  public  agencies  or  individuals  or 
groups  of  individuals  as  desirable  or  undesirable,  nor  is  there  appraisal  of  intent  or 
motives.  The  factual  data  on  timber  volumes,  forest  area,  protection,  planting  and 
productivity  are  related  to  conditions  on  the  ground- -not  to  actions  resulting  in  the  con- 
ditions found. 

The  Timber  Resource  Review  does  not  offer  recommendations  nor  a program  for 
American  forestry.  It  does  provide  the  base  for  program  formation  and  an  opportunity 
and  challenge  to  both  public  and  private  groups  to  reconsider  certain  basic  forestry 
policies  and  programs.  The  Forest  Service  believes  that  any  program  for  American 
forestry  which  might  evolve  from  the  Timber  Resource  Review,  either  by  the  Forest 
Service,  by  State  groups  or  by  private  groups,  will  be  more  soundly  conceived  if  it  is 
predicated  on  review  and  discussion  of  the  results  of  this  study  by  all  interested  citizens 
and  groups. 

1 See  inside  of  front  cover  for  Chapter  organization. 
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PROCEDURES  AND  COLLABORATION 


Procedures 


The  procedural  phases  of  the  Timber  Resource  Review  have  involved  four  principal 
phases:  (a)  planning,  (b)  field  surveys  and  assembly  of  data,  (c)  data  compilation  and  in- 
terpretation, and  (d)  report  preparation. 


The  planning  phases,  particularly,  were  characterized  by  a great  deal  of  group  and 
individual  consultation.  An  informal  national  advisory  group  consisting  of  the  following 
organizations  was  established. 


American  Farm  Bureau  Federation 
American  Federation  of  Labor 
American  Forestry  Association 
American  Paper  & Pulp  Association 
American  Pulpwood  Association 

Association  of  State  F oresters 


Congress  of  Industrial  Organizations 
Council  of  F orestry  School  Executives 
Farmers  Union  of  America 
National  Grange 

National  Lumber  Manufacturers  Associ- 
ation 

Natural  Resources  Council  of  America 
Society  of  American  F oresters 


Some  of  these  agencies  participated  much  more  actively  than  others  in  the  two  general 
planning  meetings  which  were  held  in  April,  1952  and  January,  1953.  In  addition,  rep- 
resentatives of  the  Departments  of  the  Interior  and  Commerce  participated  in  one  or 
both  of  these  meetings  and  were  most  helpful. 

F ollowing  the  first  meeting  of  the  advisory  group,  a smaller  working  group  was 
named  to  collaborate  with  the  Forest  Service  in  preparation  of  its  working  plans.  Follow- 
ing the  meeting  with  the  working  group,  preliminary  working  plans  were  developed  and 
distributed  for  review  purposes  to  key  individuals  throughout  the  country.  Many  individ- 
ual discussions  were  held  concerning  these  plans , and  there  were  four  general  area  meet- 
ings in  Atlanta,  Georgia;  Milwaukee,  Wisconsin;  San  F rancisc o,  California;  and  Phila- 
delphia, Pennsylvania,  at  which  these  preliminary  working  plans  were  reviewed  in  detail. 
The  preliminary  plans  were  substantially  revised  as  the  result  of  this  widespread  review, 
and  a second  meeting  of  the  advisory  group  which  was  held  in  January,  1953.  Following 
this  meeting  the  final  working  plan  was  developed,  and  completed  in  the  summer  of  1953. 
Thus  about  one  and  a half  years  were  devoted  to  the  planning  phases  of  the  Timber  Re  - 
source  Review.  By  this  procedure  plans  for  the  project  were  greatly  strengthened  and 
the  basis  was  laid  for  effective  cooperation  in  the  field  surveys. 

The  field  surveys  and  as sembly  of  data  occupied  about  a year  and  consisted  of  five 
principal  phases:  (a)  Timber  inventory  and  growth  surveys;  (b)  utilization  surveys;  (c) 
productivity  surveys;  (d)  assembly  of  other  resource  data;  and  (e)  requirements  projec- 
tions . 


The  inventory  and  growth  surveys  were  conducted  under  the  leadership  of  the  Forest 
Service  regional  forest  experiment  stations , and  involved  three  classes  of  work.  First, 
there  were  1 7 States  in  which  the  forest  survey  had  been  completed  since  January  1,  1947. 
F or  these  the  survey  findings  were  accepted  without  additional  field  work,  and  were  ad- 
justed by  simple  bookkeeping  to  January  1 , 1953.  Second,  there  were  1 5 States  in  which 
forest  survey  field  work  was  in  progress  and  which  were  judged  to  be  sufficiently  ad- 
vanced to  furnish  a base  for  extension  to  the  remainder  of  those  States  with  some  sup- 
plementary field  observations . Third,  there  were  1 6 States  and  Coastal  Alaska  in  which 
it  was  necessary  to  conduct  special  surveys  to  obtain  reasonably  reliable  estimates  of 
the  c urrent  resource  situation.  These  may  have  involved  adjusting  original  forest  survey 
data  or  special  surveys  based  on  other  than  forest  survey  data. 

In  the  utilization  surveys , data  were  developed  by  the  forest  experiment  stations 
usually  in  c oope ration  with  the  States . State  cooperation  was  especially  widespread  in 
the  Northeast.  Although  Bureau  of  Census  data  on  output  of  lumber,  veneer  logs  and 
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bolts,  and  pulpwood  were  used  as  the  overall  control,  supplementary  surveys  of  varying 
intensity  were  made  to  obtain  reliable  estimates  by  States  and ‘geographic  source  of  logs 
and  bolts.  Field  surveys  were  also  made  as  a basis  for  estimating  the  output  of  other 
timber  products  and  the  quantity  and  use  of  plant  residues. 

Productivity  surveys  were  limited  to  an  examination  of  recently  cut  commercial 
forest  lands.  These  lands  were  examined  according  to  predetermined  system  and  criteria 
which  were  developed  locally  in  collaboration  with  State  foresters  and  others.  The  statis- 
tical control  for  the  productivity  surveys  was  intended  to  provide  reasonably  reliable  data 
on  a regional  basis,  although  in  some  instances  it  was  intensified  as  the  result  of  collab- 
oration by  State  agencies  to  provide  equally  reliable  data  on  a State  basis. 

There  was  a great  deal  of  additional  resource  information  assembled  on  protection, 
planting,  ownership,  financial  and  economic  factors,  and  forestry  assistance  programs. 
This  information  was  not  derived  from  new  and  original  surveys  but  from  reports  availa- 
ble to  the  Forest  Service,  or  to  State  foresters,  and  through  consultation  and  other  sources. 

The  information  on  factors  influencing  past  consumption  of  timber  products  and  future 
requirements  for  timber  was  based  in  part  on  field  surveys,  such  as  that  conducted  by  the 
Forest  Service  for  1948  on  wood  used  in  manufacture,  and  to  a great  extent  on  economic 
and  statistical  reports  of  various  Federal  and  State  agencies,  particularly  the  Depart- 
ments of  Labor  and  Copnmerce.  The  recent  work  of  the  Stanford  Research  Institute  pro- 
vided many  helpful  guides  in  the  field  of  requirements. 

Inventory  estimates  for  Interior  Alaska  were  developed  in  collaboration  with  the  De- 
partment of  the  Interior.  Those  for  Canada  were  based  largely  on  reports  of  the  Domin- 
ion and  Provincial  Governments  of  Canada.  Those  for  Mexico  were  based  on  a variety  of 
sources,  and  those  for  other  nations  of  the  world  on  reports  made  by  the  various  coun- 
tries to  the  Food  and  Agriculture  Organization  of  the  United  Nations. 

As  noted  earlier,  about  one  year  was  devoted  to  compilation,  interpretation  and 
preparation  of  this  report.  Following  review  of  the  present  preliminary  draft,  publica- 
tion of  the  final  report  is  planned. 


Collaboration 

Already  mentioned  has  been  the  very  significant  assistance  received  by  the  Forest 
Service  from  various  sources,  without  which  completion  of  the  Timber  Resource  Review 
would  not  have  been  practicable. 

The  advice  and  counsel  of  the  national  advisory  group  has  been  of  inestimable  value. 
Also  not  subject  to  evaluation  are  such  items  as  the  basic  information  made  available  by 
State  agencies  and  forest  industries  on  such  items  as  timber  products  output  and  forest 
fire  experience.  Valuable  time  and  effort  were  contributed  by  a great  many  people  in  dis- 
cussions throughout  the  country  at  meetings  and  in  other  ways  in  counseling  during  the 
planning  phases  of  the  Timber  Resource  Review. 

In  addition  to  such’help,  there  have  been  tangible  contributions  to  the  field  execution 
of  certain  phases  of  the  project,  such  as  the  field  surveys  in  utilization,  in  timber  in- 
ventory, and  in  productivity  of  recently  cut  lands.  Valued  at  more  than  half  a million 
dollars  these  outside  contributions  consisted  roughly  of  78  percent  manpower,2  13  per- 
cent facilities  and  equipment,  and  9 percent  cash.  They  came  from  the  following  sources: 

2 Man-months  valued  at  $500. 


-4- 


Task 

States 

F orest 
industries1 

Other 
Federal 
agencies  2 

T otal 

Timber  utilization 

$ 18,900 

$ 500 

$ 100 

$ 19,500 

Timber  resource  inventory 

160,  100 

92, 600 

2,  300 

255,  000 

Productivity^  of  recently  cut  lands  - 
Other  tasks  

168, 700 

23, 900 

25,  700 

218, 300 

6,  800 

5,  800 

12, 600 

All  tasks 

$354, 500 

$117, 000 

$33, 900 

$505, 400 

1 Including  consulting  and  other  privately  employed  foresters. 

2 Including  also  a small  amount  of  contributions  not  elsewhere  classified. 

3 Mainly  forest  protection  and  planting. 


The  most  significant  contributions  were  made  by  State  agencies  and  totaled  70  per- 
cent of  all  such  assistance.  State  assistance  was  about  equally  divided  between  the  in- 
ventory and  productivity  tasks,  and  was  made  by  65  State  agencies  in  37  States,  includ- 
ing 36  State  Departments  of  Forestry  or  Conservation,  Extension  Services  in  12  States, 

2 State  Agricultural  Experiment  Stations,  10  State -supported  educational  institutions, 
and  5 other  State  agencies. 

Forest  industry  contributed  about  25  percent  of  total  assistance.  Industry's  greatest 
contribution  was  to  the  inventory  phase  although  significant  help  was  also  made  available 
in  the  productivity  survey.  A total  of  149  forest  industry  sources  assisted  in  the  Timber 
Resource  Review,  of  which  40  percent  were  lumber  companies,  25  percent  pulp  and  paper 
companies,  and  the  balance  about  equally  divided  between  other  wood-using  companies 
and  industry  trade  associations,  consulting  and  other  privately  employed  foresters. 

Principal  assistance  from  other  Federal  agencies  was  from  the  Bureau  of  Land  Man- 
agement and  National  Park  Service,  Department  of  the  Interior;  Soil  Conservation  Serv- 
ice, Department  of  Agriculture;  and  Department  of  the  Army. 

Not  included  in  the  above  summary  was  the  cooperation  extended  by  countless  land- 
owners  in  permitting  access  to  their  properties  in  connection  with  either  the  inventory 
or  productivity  field  surveys.  With  very  few  exceptions  such  access  was  wholeheartedly 
given. 

It  should  be  emphasized  that  the  compilation  of  data,  its  interpretation  and  report 
preparation  are  that  of  the  Forest  Service.  Collaboration  on  the  Timber  Resource  Re- 
view in  any  way,  either  through  service  on  one  of  the  advisory  groups,  through  positive 
assistance  as  reflected  in  the  preceding  tabulation,  or  through  merely  making  available 
access  to  one's  property  or  individual  production  records  in  no  way  commits  the  collab- 
orators to  support  either  the  statistical  or  interpretive  results  of  this  report. 

It  should  also  be  emphasized  that  information  obtained  in  connection  with  the  Timber 
Resource  Review  by  the  Forest  Service  on  individual  properties  or  individual  output  rec- 
ords is  considered  and  treated  in  the  same  confidential  manner  as  are  statistics  made 
available  to  the  Bureau  of  the  Census.  Information  on  individual  properties  is  utilized 
within  the  Forest  Service  only  for  Timber  Resource  Review  purposes,  and  is  available 
only  to  a small  group  of  individuals  working  on  the  Timber  Resource  Review  project.  No 
information  relative  to  individual  enterprises  has  been  or  will  be  released  except:  (l)  to 
a participating  public  agency  whose  authorized  employee  collected  the  information  in 
question.  This  is  done  on  the  basis  that  presumably  the  agency  will  already  have  that  in- 
formation from  field  forms  completed  by  its  employee;  and  (2)  upon  the  written  request 
of  the  individual  whose  property  is  involved. 
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EARLIER  REVIEWS  OF  THE  TIMBER  SITUATION 


Most  of  the  earlier  national  reviews  were  prepared  either  by  the  Forest  Service  or 
other  Executive  Branch  agencies,  by  governmental  boards  or  commissions,  or  by  com- 
mittees of  the  Congress.  Following  is  a list  of  the  principal  reports  on  our  timber  situ- 
ation which  might  well  be  considered  as  predecessors  to  the  present  report,  beginning 
with  a report  by  the  Department  of  Agriculture  in  1909  on  "The  Timber  Supply  of  the 
United  States.  " This  comprehensive  list  is  included  because  a number  of  these  reports 
have  tended  to  be  forgotten  with  the  passage  of  time. 


1909  ( 1909)* 

Kellogg,  R.  S.  The  Timber  Supply  of  the  United  States.  U.  S.  Dept. 
Agr.  , Forest  Service.  Cir.  166.  24  pp.  , illus. 

1911  (1911) 

U.  S.  Dept.  Commerce  and  Labor,  Bur.  Corps.  Summary  of  Report  on 
the  Lumber  Industry,  Pt.  1,  Standing  Timber.  38  pp.  , illus.  (The 
"Bureau  of  Corporations  Report") 

Part  I,  Standing  Timber  (including  summary),  301  pp.  , illus.  (1913) 

Part  II,  Concentration  of  Timber  Ownership  in  Important  Selected 
Regions.  ( 19  14) 

Part  III,  Land  Holdings  of  Large  Timber  Owners  (with  ownership 
maps).  264  pp.  , illus.  (1914) 

1920  (1920) 

U.  S.  Dept.  Agr.,  Forest  Service.  Timber  Depletion,  Lumber  Prices, 
Lumber  Exports,  and  Concentration  of  Timber  Ownership,  Rpt. 
Sen.  Res.  311,  66th  Cong.  2d  Sess.  71  pp.  , illus.  (The  "Capper 
Report") 

1923  (1920) 

Greeley.  W.  B.  , Clapp,  E.  H.  , et  al.  Timber:  Mine  or  Crop?  U.  S. 
Dept.  Agr.  Yearbook  1922,  pp.  83-180,  illus. 

1924  (1922) 

Clapp,  Earle  H.  and  Boyce,  Charles  W.  How  the  United  States  Can  Meet 
Its  Present  and  Future  Pulpwood  Requirements.  U.  S.  Dept.  Agr.  , 
Dept.  Bui.  1241,  100  pp.  , illus.  (The  "Clapp-Boyce  Report") 

1932  (1930) 

U.  S.  Dept.  Agr.  , Forest  Service.  The  Forest  Situation  in  the  United 

States  (A  Special  Report  to  the  Timber  Conservation  Board).  46  pp.  , 
illus.  (processed) 

1933  (1930) 

U.  S.  Dept.  Agr.,  Forest  Service.  A National  Plan  for  American  For- 
estry. Sen.  Doc.  12,  73d  Cong.  , 1st  sess.  2v.  , 1, 677  pp.  , illus. 
(The  "Copeland  Report") 

1934  (1930) 

National  Resources  Board  Report.  Forest  Land  Requirements  and  Avail- 
able Resources,  pp.  135-143,  illus.  Forest  Land  Problems  and 
Policies,  pp.  207-216,  illus. 

1935  (1930) 

U.  S.  Dept.  Agr.,  Forest  Service.  Forest  Land  Resources,  Require- 
ments, Problems,  and  Policy.  Pt.  VIII,  Supplementary  Report  of 
the  Land  Planning  Committee  to  the  National  Resources  Board,  114 
pp.  , illus. 

1935  (1930) 

Curran,  C.  E.  , and  Behre,  C.  E.  National  Pulp  and  Paper  Require- 
ments in  Relation  to  Forest  Conservation.  Sen.  Doc.  115,  74th 
Cong.,  1st  sess.  74  pp.  , illus.  (The  "Hale  Report") 

1939  (1938) 

U.  S.  Dept.  Agr.  , Forest  Service.  A National  Forest  Economy:  One 
Means  to  Social  and  Economic  Rehabilitation.  296  pp.  , illus. 
(processed) 
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1940  (1938)  March,  R.  E.  , and  Gibbons,  W.  H.  Forest  Resource  Conservation.  U.  S. 

Dept.  Agr.  Yearbook  1940,  pp.  458-488,  illus. 

1941  (1938)  U.  S.  Cong.  Joint  Committee  on  Forestry.  Forest  Lands  of  the  United 

States.  Sen.  Doc.  32,  77th  Cong.  1st  sess.  44  pp.  , illus.  (The  "Jo  C. 
Report") 

1948  (1945)  U.  S.  Forest  Service.  Forests  and  National  Prosperity.  U.  S.  Dept.  Agr. 

Misc.  Pub.  668,  99  pp.  , illus.  (The  "Reappraisal  Report") 

Report  1.  Gaging  the  Timber  Resource.  62  pp.  , illus.,  1946;  rev. 
1947.  (processed) 

Report  2.  Potential  Requirements  for  Timber  Products.  70  pp.  , 
illus.  , 1946;  rev.  1947.  (processed) 


Report  3.  The  Management  Status  of  Forest  Lands.  29  pp.  , illus., 
1936;  rev.  1947.  (processed) 

Report  4.  Wood  Waste.  45  pp.  , illus.  , 1947  (processed) 

Report  5.  Protection  Against  Forest  Insects  and  Diseases.  39  pp.  , 
illus.  , 1947;  rev.  1938  (processed) 

Report  6.  For est  C ooper atives . 18  pp.  , 1947.  (processed) 

1952  (1945)  President's  Materials  Policy  C ommission- -Making  the  Most  of  Timber 
Resources.  In  Resources  for  Freedom,  Vol.  l,pp.  36-45. 

1952  (1945)  U.  S.  Dept.  Agr.,  Forest  Service.  Domestic  Timber  Resources.  Rept.  5 
in  Vol.  V,  Resources  for  Freedom,  President's  Materials  Policy 
Commission. 


* Dates  in  parentheses  are  years  to  which  data  are  applicable. 

Only  a few  of  the  above-listed  reports  were  based  upon  new  field  data--the  others 
were  based  largely  upon  reanalysis,  restatement  and  reemphasis  of  data  previously 
published.  The  four  reports  which  are  most  noteworthy  from  the  standpoint  of  incorpo- 
rating new  data  and  thus  being  milestones  in  appraising  our  timber  supply  are  the  so- 
called  "Capper  Report"  of  1920,  "Copeland  Report"  of  1930,  the  report  on  "Resource 
Conservation"  for  1938,  and  the  "Reappraisal  Report"  for  1945.  The  Timber  Resource 
Review  reports  fall  in  that  category  and  incorporate  the  first  new  timber  resource  in- 
formation reported  by  the  Federal  Government  since  the  1945  Reappraisal.  The  Forest 
Service  considers  the  periodic  preparation  of  these  over -all  national  appraisals  as  part 
of  its  regular  work  and  continuing  responsibility. 

In  addition  to  the  Federal  reports  listed  above,  there  have  been  significant  contribu- 
tions to  our  knowledge  of  the  timber  situation  and  requirements  for  timber,  prepared 
under  the  auspices  of  research  institutions  or  conservation  groups.  The  most  notable  of 
these  is  the  "Report  of  the  Forest  Resource  Appraisal,  " prepared  by  the  American  For- 
estry Association.  This  was  an  appraisal  of  our  timber  situation,  based  upon  field  sur- 
veys made  at  the  same  time  as  the  1945  Reappraisal  of  the  Forest  Service.  There  was 
cooperation  between  the  two  surveys  and  remarkable  agreement  as  to  the  resource  facts. 
Subsequently  the  American  Forestry  Association  reported  on  the  "Progress  of  Forestry,  " 
and  more  recently  the  Stanford  Research  Institute  has  completed  a careful  study  of 
"America's  Demand  for  Wood.  " Following  are  these  three  citations: 

1946  Woods,  J.  B.  Report  of  the  Forest  Resource  Appraisal.  American 

Forests  52:  413-28.  (Reports  for  many  individual  States  appeared 
in  American  Forests  1945-49). 
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1951 


American  Forestry  Association-  The  Progress  of  Forestry,  1945  to 
1950.  90  pp.  , illus. 

1954  Stanford  Research  Institute.  America's  Demand  for  Wood.  1929-1975. 

A Report  to  Weyerhaeuser  Timber  Company.  404  pp.  , illus. 

Summary  94  pp.  , illus. 

There  are  many  other  reports  relating  to  forest  policy,  organization  of  forestry 
agencies,  reports  on  individual  States  or  portions  of  States.  But  it  is  believed  the  above 
two  lists  incorporate  the  principal  national  reports  on  timber  inventories  and  require- 
ments . 


A FAVORABLE  NATIONAL  SETTING 


In  any  attempt  to  appraise  timber  resources  for  the  future,  some  assumptions  as  to 
future  conditions  must  be  made.  For  example,  estimates  of  prospective  demand  for  tim- 
ber products  cannot  be  developed  except  within  the  framework  of  certain  economic  as- 
sumptions, nor  can  prospective  supply  estimates  be  developed  without  certain  assump- 
tions as  to  trends  in  forestry.  The  future  role  of  wood  in  the  national  economy  is  related 
to  both  demand  and  supply  factors.  Hence  it  is  necessary  to  make  a choice  between  such 
basic  assumptions  as  peace  or  war,  prosperity  or  depression,  population  growth  or  de- 
cline, and  rising  or  falling  standards  of  living. 

GENERAL  ECONOMIC  FACTORS 

The  key  assumptions  to  which  the  Timber  Resource  Review  is  geared  are:  Peace  but 
continued  military  preparedness,  a rapid  rise  in  population,  economic  prosperity  and 
high  living  standards  as  reflected  in  a much  larger  gross  national  product,  continuation 
of  present  trends  in  forestry,  and  continued  importance  of  forest  products  as  a basic  raw 
material. 

One  of  the  most  fundamental  of  all  assumptions  is  that  population  of  the  United  States 
in  1975  will  be  210  millibn  or  53  million  more  than  the  Census  Bureau  estimate  of  157 
million  in  1952  and  45  million  more  than  in  1955.  This  and  certain  other  basic  assump- 
tions are  shown  below. 


1952 

1975 

2000 

Population  (millions) 

- 157 

210 

275 

Gross  national  product 

(billions  of  1953  dollars) 

- $365 

630 

$1-,  200 

Civilian  employment  (millions) 

61 

78 

100 

Consumption  of  new  physical-structure  raw  materials 
(billions  of  constant  dollars) 

$6 

$8 

$12 

The  1975  estimate  lies  about  midway  between  two 

"medium" 

projections 

made  by  the 

Bureau  of  the  Census  for  that  year.  The  estimate  of  275  million  for  the  year  2000  lies 
about  midway  between  the  highest  and  lowest  estimates  that  are  obtainable  by  extending 
the  Bureau  of  Census  1975  projection.  Insofar  as  can  be  judged  from  trends  between  1950 
and  1955,  the  population  assumptions  appear  to  be  conservative.  The  projected  rate  is  at 
about  the  same  rate  as  the  rate  of  population  increase  during  the  first  half  century 


The  1945  Reappraisal  report  of  the  Forest  Service,  accepting  the  population  projec- 
tions current  at  that  timp,  assumed  145  million  for  1950,  whereas  the  Bureau  of  the 
Census  later  enumerated  154  million  as  of  1950.  Likewise,  the  Reappraisal  indicated  a 
population  of  167  to  185  million  by  2000.  This  is  roughly  100  million  persons  less  than 
the  present  midpoint  in  Census  Bureau  projections  of  275  million.  This  difference  in 
population  forecasts  is  one  of  the  fundamental  reasons  for  the  differences  between 
projected  requirements  made  by  the  Forest  Service  in  its  1945  report  and  the  estimates 
developed  in  the  Timber  Resource  Review. 

Assumptions  have  also  been  made  with  respect  to  the  employed  civilian  labor  force, 
degree  of  unemployment,  the  general  strength  of  the  Armed  Forces,  the  length  of  the 

Many  of  the  charts  and  graphs  appearing  in  this  review  draft  have  not  been  reduced  to  size  intended  for  final  printing. 
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POPULATION  GROWTH  IN  UNITED  STATES, 
1900-1950  AND  A PROJECTION  TO  2000 


— YEA  R 


RATIO  SCALE:  Equal  vertical  distances  denote  equal  percentage  change 

Figure 


work-week  and  average  productivity  per  man-hour,  The  civilian  labor  force  is  estimated 
to  increase  from  61  million  in  1952  to  78  million  in  1975  and  100  million  in  2000.  Unem- 
ployment is  estimated  to  average  somewhat  less  than  4 percent  of  the  civilian  labor 
force,  resulting  in  a high  level  of  employment.  Armed  Forces  are  estimated  to  be  main- 
tained at  about  their  1953  strength.  The  work-week,  which  averaged  40.2  hours  in  1953, 
is  estimated  to  average  about  35.0  hours  in  1975  and  32  hours  by  2000.  Man-hour  pro- 
ductivity is  estimated  to  increase  at  a rate  of  about  2.4  percent  per  year  in  the  1953-75 
period  and  2.  1 percent  annually  in  the  1953-2000  period.  This  compares  with  the  rate  of 
2.  5 percent  annually  which  has  prevailed  in  the  1940-53  period. 

On  the  basis  of  the  above  factors,  the  gross  national  product- -which  is  the  total 
national  output  of  all  goods  and  services--is  estimated  to  increase  nearly  100  percent  in 
the  1950-75  period  or  to  a total  in  1975  of  630  billion  dollars  at  1953  prices  (fig.  2). 

Even  with  a further  reduction  in  the  average  work  week  and  a somewhat  lower  annual 
average  increase  in  man-hour  productivity,  gross  national  product  would  rise  to  $1,200 
billions  by  the  year  2000.  While  these  appear  to  be  large  increases,  they  are  no  greater 
than  conservative  projections  of  what  has  actually  happened  in  the  economy  of  the  United 
States  during  the  past  50  years. 

Another  important  economic  factor  which  reflects  the  standard  of  living  is  disposable 
personal  income,  both  total  and  per  capita.  It  is  assumed  that  total  disposable  personal 
income  (personal  income  after  taxes)  will  rise  from  $250  billion  in  1953  to  $433  billion  in 
1975  and  to  $826  billion  by  2000.  The  per  capita  counterpart  is  $1,  567  in  1953  rising  to 
$2,  062  in  1975  and  $3,  004  in  the  year  2000. 

One  of  the  most  significant  economic  factors  in  appraising  demand  for  forest  prod- 
ucts is  the  annual  intake  or  consumption  of  raw  materials.  During  the  first  half  of  the 
twentieth  century,  raw  material  requirements  increased  considerably  faster  than  popula- 
tion. This  was  a reflection  of  the  rise  in  standards  of  living  and  may  be  detected  most 
readily  by  comparing  the  slope  of  the  curves  for  particular  periods  in  figures  1 and  3. 
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RATIO  SCALE  : Equal  vertical  distances  denote  equal  percentage  change 

Figure  2 


RATIO  SCALE'  Equal  vertical  distances  denote  equal  percentage  change 


Figure  3 
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The  intake  of  physical-structure  raw  materials  (raw  materials  other  than  food  and  energy 
materials)  is  assumed  to  increase  105  percent  between  1952  and  2000  as  contrasted  to  an 
increase  in  population  of  75  percent  for  the  same  period.  The  per  capita  increase  in 
physical-structure  raw  materials  is  estimated  at  14  percent  in  the  1950-75  period  and  28 
percent  in  the  1950-2000  period. 

TIMBER  IN  THE  NATIONAL  ECONOMY 

Consumption  trends,  including  consideration  of  substitution  of  other  products  for 
wood  and  vice  versa,  is  considered  in  the  projection  of  demand  for  forest  products.  Here 
the  purpose  is  to  summarize  only  a few  general  criteria  which  indicate  the  widespread 
dependence  of  our  economic  structure  on  timber  products. 

Timber-connected  activity  in  1952  accounted  for  6 percent  of  the  civilian  labor  force, 
6 percent  of  compensation  paid  to  all  employees,  and  5 percent  of  our  national  income, 
as  these  estimates^  show: 


Civilian  employment  (millions) 

Compensation  of  employees  (billions)- 
National  income  (billions) 


T otal 

Timber -connected 

61 

3.  4 

$195 

$1  1 

$290 

$15 

Timber-connected  employment  totaled  3.4  million  man-years  in  1952  and  was  heavi- 
est in  the  fields  of  lumber  manufacture,  pulp  and  paper  manufacture,  and  timber  con- 
struction (table  1). 


Table  1. — Timber-connected  employment  in  the  United  States,  1952 


Activity 

Employment 

Timber-based  industries: 

Thousand 

man-years 

65 

655 

504 

310 

Percent 

o 

Lumber^ 

4 

19 

15 

9 

pi  j 

Other  timber-connected  activities: 

1,534 

45 

300 

700 

236 

228 

400 

9 

20 

7 

7 

12 

Rayon  and  other  wood  chemicals 

Timber  product  transportation 

1,864 

55 

All  activities 

3,398 

100 

Source:  U.S.  Dept,  of  Commerce.  National  Income,  1954  ed.  Washington,  1955,  and  other 
Department  of  Commerce  Sources. 

^ Based  upon  U.  S.  Dept.  Comm.  National  Income,  1954  ed. , Washington,  1955,  and  U.S.  Dept.  Comm,  and  U.S.  Bu. 
Census  sources. 
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Purchases  of  lumber  and  wood  products  and  pulp  and  paper  products  are  widely  dis- 
tributed in  the  economy  as  shown  by  the  following  listing.  This  merely  confirms  the  well 
known  fact  that  wood  and  wood  derived  products  are  among  the  most  common  of  everyday 
substances. 

Sector  of  the  Economy  Purchases 


C onstruction 

Trade  and  services 

Printing  and  publishing 

Food  and  clothing  industries 

Chemical  industries 

Furniture  and  radio  industries- 
Other  manufacturing  industries 

Households 

Exports 

Undistributed 


Billion 
dollars 
2.  5 
1 . 2 
1.  1 
1. 0 
. 5 
. 4 
1 . 0 
. 4 
. 3 
1.  3 


Pe  rcent 
26 
13 
1 1 
10 
5 
5 

10 

4 

3 

13 


All  sectors 


9.7  100 


Another  important  index  of  the  role  of  timber  products  in  our  national  economy  is  the 
proportion  they  comprise  of  our  total  mix  of  physical- structure  raw  materials  (fig.  4). 
During  the  early  1900's  timber  products  (other  than  fuelwood)  comprised  close  to  one- 


RELATIVE  CONSUMPTION  OF  PHYSICAL-STRUCTURE 
MATERIALS  IN  THE  UNITED  STATES  1900-1952 


Figure  4 


third  of  total  consumption  of  physical- structure  materials.  The  proportion  grew  steadily 
less  for  the  next  twenty  years,  from  1910  to  1930.  In  the  1930's  and  early  1940's,  it 
diminished  still  further  but  then  the  trend  was  reversed.  During  1950-52  timber  com- 
prised about  20  percent  of  the  total  physical- structure  raw  materials  intake,  which  is 
about  the  same  as  it  comprised  during  the  period  1925-40.  Thus  there  appears  to  be  no 
current  trend  downward  in  the  importance  of  timber  products  in  the  national  economy. 
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OUTLOOK  FOR  FORESTRY 


The  outlook  for  forestry  in  a national  setting  as  just  described  could  hardly  be  other 
than  favorable.  There  have  been  high  prices,  relatively  strong  demand,  and  no  general 
depression.  In  recent  years,  forestry  is  being  practiced  on  both  private  and  public  lands 
at' an  accelerated  rate.  It  is  increasingly  recognized  that  growing  timber  is  economically 
profitable  under  certain  conditions,  particularly  where  forest  industries  have  substantial 
timber  and  financial  resources. 

Adjustments  of  a financial  character  favorable  to  forestry  have  recently  been  made, 
such  as  the  1943  timber  capital  gains  amendment  to  the  Internal  Revenue  Code  and  the 
Federal  tax  amortization  program  under  which  accelerated  write-off  of  new  plant  invest- 
ment was  permissible.  In  1953,  national  banks  were  authorized  to  make  loans  for  terms 
up  to  ten  years  secured  by  forest  tracts  "which  are  properly  managed  in  all  respects.  " 

In  general,  Federal,  State,  and  private  forestry  programs  are  moving  forward. 

Some  more  rapidly  than  others.  Short  term  ups  and  downs  have  occurred,  but  over  one  or 
two  decades  the  progress  in  forestry  on  nearly  all  fronts  except  on  farm  and  other  small 
private  forest  holdings  has  been  remarkable.  Private -public  relations  in  forestry  are 
improving  as  is  mutual  respect  and  confidence  and  a tendency  to  work  together  in  greater 
harmony  toward  common  objectives. 

One  of  the  assumptions  for  the  future  is  that  present  trends  in  forestry  will  continue. 
Improvements  in  utilization  have  been  considered  in  adjustment  of  the  utilization  factors 
converting  projected  requirements  to  projected  timber  cut.  Full  account  has  been  taken 
of  trends  toward  accelerated  planting,  improved  protection,  cultural  and  other  forest 
management  measures.  Tangible  recognition  of  progress  in  forestry  was  made  in  the 
projections  of  timber  inventory  and  growth  as  subsequently  explained  in  more  detail. 
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UNITED  STATES  IN  RELATION  TO  WORLD  TIMBER  RESOURCES 


The  purpose  at  this  point  of  a brief  summary  of  United  States  timber  resources  in 
relation  to  those  of  certain  other  countries  of  the  world  is  to  place  the  United  States  at 
the  outset  in  its  proper  perspective.  There  are  vast  timber  resources  in  other  countries 
of  North  America,  in  other  nations  of  the  Free  World,  and  in  the  Soviet  Bloc  of  nations. 

A comparison  of  timber  resources  of  the  United  States  with  those  of  other  North  Ameri- 
can countries  and  other  nations  of  the  world  affords  insight  as  to  the  degree  to  which  the 
United  States  may  safely  expect  to  rely  on  imports  or  may,  on  the  other  hand,  increase 
its  exports.  The  degree  of  self-sufficiency  which  the  United  States  may  need  to  attain  is 
an  important  factor  in  appraising  the  timber  situation. 

INTERIOR  ALASKA 

Interior  Alaska  includes  all  of  the  Territory,  except  the  timbered  coastal  strip  as 
shown  diagrammatically  on  the  inside  of  the  back  cover  of  this  report.5  Although  it  is, 
of  course,  part  of  the  United  States,  the  timber  resources  of  the  Interior  are  not  in- 
cluded in  the  various  statistical  summaries  nor  in  the  chapter  discussions  throughout 
the  Timber  Resource  Review.  This  is  because  information  on  the  timber  resources  of 
Interior  Alaska  is  almost  nonavailable,  and  also  because  these  resources  are  largely 
unexploited  and  thus  would  distort  the  picture  of  the  United  States  timber  situation  as  it 
is  known  today.  When  more  is  known  of  Alaska's  timber  resources,  and  when  they  are 
subject  to  more  active  utilization.  Interior  Alaska  doubtless  will  be  included  in  subse- 
quent timber  appraisals  as  a region  of  the  United  States  along  with  Coastal  Alaska  which 
is  included  for  the  first  time. 

Although  Interior  Alaska  has  extensive  resources,  they  are  small  in  relation  to  those 
of  Continental  United  States.  About  35  percent  of  Interior  Alaska's  total  land  area  is 
forested.  Of  the  120  million  acres  of  forest  land,  about  40  million  acres,  or  33  percent 
of  the  forested  area  and  12  percent  of  the  total  land  area,  might  be  classed  as  commer- 
cial forest  land.  This  commercial  forest  land  supports  an  estimated  32  billion  cubic  feet 
of  timber,  including  180  billion  board  feet  of  sawtimber,  with  an  estimated  annual  net 
growth  of  about  4 billion  board  feet.  The  timber  is  very  largely  white  spruce  and  paper 
birch.  About  95  percent  of  the  commercial  forest  land  is  in  public  ownership. 

Expressed  in  other  terms,  Interior  Alaska  has  a commercial  forest  area  almost  as 
large  as  that  of  Oregon  and  Washington.  It  has  about  one -half  as  much  timber  volume  in 
cubic  feet  as  the  State  of  Washington  and  about  60  percent  as  much  board-foot  volume  of 
sawtimber.  Timber  cut  is  only  a fraction  of  one  percent  of  current  growth. 

Total  timber  resources  of  Interior  Alaska  are  substantially  greater  than  those  of 
Coastal  Alaska.  Although  per  acre  timber  volumes  are  much  greater  in  the  heavier 
stands  along  the  coast,  Interior  Alaska  has  about  ten  times  as  much  commercial  forest 
area  and  about  twice  as  much  timber  volume  as  found  in  Coastal  Alaska,  as  this  com- 


parison shows: 

Commercial  (Live  sawtimber 

forest  area  Growing  stock  volume 

Region  (million  acres)  (billion  c u,  ft.  ) (billion  bd.  ft.  ) 

Interior  Alaska 40  32  180 

Coastal  Alaska 4 18  89 

Total 44  50  269 


The  main  problems  of  this  undeveloped  resource  are  protection  against  fire,  insects, 
and  disease,  and  under-utilization.  There  is  an  estimated  annual  mortality  of  about  two 

5 Also  shown  in  more  detail  in  figures  1 and  2,  Chapter  VIII. 
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billion  board  feet,  half  of  which  is  caused  by  fire.  The  forests  of  Interior  Alaska  need 
better  protection.  They  also  need  to  be  made  more  accessible.  And,  of  course,  there 
is  need  for  greater  utilization  and  expanded  markets.  They  offer  an  additional  timber 
supply  to  the  United  States  which  is  not  now  considered  to  be  economically  available,  but 
which  ultimately  may  enter  into  normal  trade  channels. 

CANADA 

Canada  is  richly  endowed  with  timber  resources,  especially  softwoods.  In  relation 
to  the  United  States,  Canada  has  about  47  percent  more  forest  land  and  about  8 percent 
more  commercial  forest  land.  As  between  hardwood  and  softwood  forest  types,  Canada 
has  72  percent  more  softwood  area  but  only  52  percent  as  much  hardwood  area. 

In  terms  of  total  growing  stock,  Canada  has  only  80  percent  as  much  timber  volume 
but  almost  the  same  softwood  volume.  Its  hardwood  volume  is  43  percent  of  that  found  in 
the  United  States.  Timber  cut  from  growing  stock  as  well  as  net  annual  growth  averages 
only  about  one -third  of  comparable  volumes  in  the  United  States. 

Although  Canada  has  decidedly  less  sawtimber  volume  than  continental  United  States, 
it  has  a much  larger  area  of  softwood  timber.  The  United  States  has  about  twice  the  soft- 
wood sawtimber  volume  as  does  Canada  and  five  times  the  annual  sawtimber  growth  of 
all  species,  as  shown  below. 


United  States  Canada1 

(billion  bd.  ft.  ) (billion  bd.  ft.  ) 

Live  sawtimber  volume,  1953: 


Softwood 1,559  724 

Hardwood 409  58 

Total  1,968  782 


Sawtimber  growth,  1952 


47 


9 


Sawtimber  cut,  1952  49  7 

1 Canada  Dept.  North.  Affairs  and  Nat.  Resources,  Forestry  Branch.  Bui.  106,  Amend.  Ottawa,  1954.  Board-foot  growth 
and  cut  estimates  derived  from  cubic-foot  statistics  on  basis  of  inventory  ratio  of  board  feet  to  cubic  feet. 


Important  reasons  for  these  differences  are  believed  to  be:  (l)  Forest  sites  on  the 
average  are  less  productive  in  Canada,  a condition  which  is  reflected  both  in  size  of 
trees  and  rate  of  growth,  and  (2)  a much  larger  proportion  of  the  total  forested  area  is 
in  uncut  virgin  condition  and  thus  not  contributing  significantly  to  new  growth.  Total 
timber  growth  may  ultimately  increase  50  to  60  percent  above  present  levels  when  Cana- 
dian forests  are  under  management  and  when  old-growth  forests  have  been  converted  to 
more  productive  stands. 

The  forest  industries  contribute  substantially  to  the  domestic  economy  of  Canada. 
Fifteen  percent  of  the  net  value  of  all  industrial  products  in  Canada  is  attributable  to  the 
forest  industries.  Employment  on  a man-year  basis  totaled  about  370,  000  persons  in 
1951,  with  more  than  a billion  dollars  paid  in  salaries  and  wages. 

Canadian  forest  industry  is  growing  rapidly,  but  plant  capacity  is  far  behind  that  of 
the  United  States.  For  example,  there  are,  roughly,  8,000  sawmills  compared  to  60,000 
in  the  United  States.  There  are  about  2 l/2  times  as  many  pulp  and  paper  plants  in  the 
United  States  as  in  Canada,  and  over  10  times  as  many  veneer  and  plywood  mills. 

Canadian-U.  S.  trade  relations  in  forest  products  are  important  to  both  countries. 
Canada  is  a timber  exporting  nation.  Of  its  total  output,  73  percent  of  the  veneer,  69 
percent  of  the  paper  and  paperboard,  and  33  percent  of  the  lumber  are  exported  to  the 
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United  States.  Canada  is  the  principal  source  of  United  States  imports  of  timber  prod- 
ucts. For  example,  about  91  percent  of  all  lumber  imported  by  the  United  States  comes 
from  Canada  as  does  82  percent  of  the  woodpulp.  A high  proportion  of  our  imports  of 
other  timber  products  likewise  comes  from  Canada  (table  2). 


Table  2. — Relative  importance  of  the  timber  products  trade  between  Canada  and  the  United 

States,  1952 


Product 

Proportion  of 
Canadian  output 
exported  to  U.S. 

Proportion  of 
U.S.  imports 
that  originate 
in  Canada 

Proportion  of 
U.S.  consumption 
imported  from 
Canada 

Percent 

Percent 

Percent 

Lumber 

33 

91 

5 

Pulpwood 

15 

99 

10 

Woodpulp — 

18 

82 

9 

Paper  and  paperboard 

69 

96 

17 

Veneer 

73 

94 

Negl. 

Plywood 

10 

70 

Negl. 

All  products 

36 

90-95 

10 

Ultimately,  if  Canadian  forests  increase  present  growth  substantially,  Canada  may 
be  able  to  support  not  only  increased  requirements  resulting  from  rapid  expansion  of  its 
own  domestic  economy,  but  also  increased  exports  primarily  in  softwood  species  for 
pulp.  In  projecting  U„S.  domestic  timber  requirements,  an  allowance  is  made  for  a con- 
servative increase  in  imports  chiefly  from  Canada  from  1.  15  million  cubic  feet  of  round- 
wood  in  1952  to  1. 25  in  1975  and  1.  35  in  2000.  Canada  might  be  able  to  support  even 
greater  exports  to  the  United  States  depending  on  its  domestic  growth,  export  require- 
ments of  other  countries,  and  the  rate  of  progress  of  forestry  in  Canada.  However,  the 
outlook  for  increased  imports  from  Canada  of  softwood  lumber  of  quality  grades  is  not 
encouraging  over  the  long  run.  At  present  rates  of  cutting,  there  appears  to  be  a 25  to  50 
years'  supply  of  old-growth  Douglas-fir,  which  is  perhaps  the  most  important  source  of 
high  quality  lumber  in  Canada. 


MEXICO 

Mexico  will  not  be  an  important  factor  in  the  United  States'  timber  situation  in  the 
long  run.  Mexico  has,  roughly,  a tenth  as  much  forest  land  as  the  United  States  and  a 
tenth  as  much  timber.  Hardwoods  exceed  softwoods  both  in  forest  area  and  timber  vol- 
umes by  a ratio  of  two-to-one  in  Mexico,  and  the  c ubic -foot  softwood  timber  volume  is 
roughly  equivalent  to  that  of  Coastal  Alaska.  The  most  important  commercial  softwoods 
consist  of  ponderosa  pine,  Mexican  white  pine,  limber  pine,  and  sugar  pine,  which  oc- 
cur mainly  on  the  mountains  of  the  Sierra  Madre  Occidental  Range,  extending  southward 
through  the  western  half  of  the  country  from  the  Arizona-New  Mexico  border.  It  is  esti- 
mated that  timber  cut  somewhat  exceeds  net  timber  growth.  The  limited  size  of  Mexico's 
timber  resources  and  limited  utilization  and  growth  would  indicate  that  Mexico  is  not  a 
significant  factor  in  appraising  the  United  States'  outlook. 

NORTH  AMERICAN  RESOURCES  COMPARED 
TO  THOSE  OF  THE  FREE  WORLD 

To  the  extent  data  are  available  or  estimates  can  be  made,  the  timber  resources  of 
the  various  countries  of  North  America  are  summarized  as  to  area,  volume,  growth, 
and  cut  in  table  3. 
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Table  3. — Forest  resources  of  North  America,  1953 


Country 

Total 

land 

area 

Forest  land 

Total 

forest 

land 

Commercial 

Non- 

commercial 

Total 

Softwood 

Hardwood 

Mi  1 1 i on 

Mi l l ion 

Mi  L l ion 

Mi  l l ion 

Mi  LI  ion 

Mi  L l ion 

acres 

acres 

acres 

acres 

acres 

acres 

United  States 

1,903 

648 

484 

230 

254 

164 

Alaska1 

366 

136 

44 

33 

11 

92 

Canada2 

2,218 

951 

529 

396 

133 

422 

Mexico 

487 

64 

49 

16 

33 

15 

North  America 

4,974 

1,799 

1,106 

675 

431 

693 

Timber  volume3 

Net  annual 

Country 

All  species 

Softwood 

Hardwood 

timber 

growth4 

Timber  cut4 

United  States 

Alaska1 

Canada2 

Mexico 

Billion 
cu.  ft. 

498 

50 

397 

59 

Bill  ion 
cu.  ft. 

337 

41 

328 

19 

Billion 
cu.  ft. 

161 

9 

69 

40 

Billion 
cu.  ft. 

14.2 
1.0 
6 4.5 
0.5 

Bi  1 1 ion 
cu.  ft. 

10.7 

(5) 

3.6 

0.7 

North  America 

1.004 

725 

279 

20.2 

15.0 

1 Combines  coastal  and  interior  Alaska. 

2 Excludes  Labrador. 

3 On  commercial  forest  land. 

4 Of  growing  stock  on  commercial  forest  land. 

5 Less  than  0.05  billion. 

6 Questionable  estimate.  Growth  on  areas  not  under  exploitation  is  probably  less  than  on 
areas  now  being  exploited.  If  the  stands  are  comparable,  total  growth  on  commercial  forest 
land  would  be  about  6.6  billion  cubic  feet.  If  there  is  no  net  growth  on  unexploited  areas, 
the  total  would  be  about  2.7  billion  cubic  feet.  The  estimate  shown  is  about  halfway  be- 
tween these  two  extremes. 

In  addition  to  North  America,  the  Free  World  includes  Latin  America,  Free  Europe, 
Free  Asia,  the  Pacific  area,  and  Africa.  In  comparison  to  total  timber  resources  of  the 
Free  World,  North  America  has  only  one-fourth  of  the  total  forested  area  but  three- 
fourths  of  the  total  softwood  area. 

The  only  comparable  estimates  of  timber  volumes  for  the  nations  of  the  Free  World 
or  the  world  are  for  "forests  under  exploitation"  which  are  limited  to  those  forests  cur- 
rently yielding  industrial  wood  or  fuelwood.  For  the  Free  World,  this  includes  only  2 
billion  acres  of  a total  of  7.  5 billion  acres  of  forest  land.  And  of  these  2 billion  acres, 

625  million  are  softwoods,  64  percent  of  which  are  in  North  America.  For  all  forests 
under  exploitation,  North  America  has  about  one-third  of  the  total  timber  volume  and  70 
percent  of  the  softwood  volume.  North  America's  share  of  hardwood  forest  resources  of 
the  Free  World  is  small  (23  percent)  on  forests  under  exploitation  and  would  be  very 
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much  smaller  if  more  of  the  hardwood  timber  in  the  other  free  countries,  particularly 
in  Latin  America  and  Africa,  were  available. 

WORLD  RESOURCES 

Lack  of  data  and  lack  of  comparability  of  such  data  as  are  available  make  it  ex- 
tremely difficult  to  compare  world  timber  resources.  Such  information  as  is  available 
indicates  that  North  America  includes  19  percent  of  the  world's  forest  area;  the  rest  of 
the  Free  World,  59  percent;  and  the  Soviet  Bloc  of  nations,  22  percent  (fig.  5 and  table 
4).  The  softwood  forest  area  of  the  world  is  fairly  equally  divided  between  the  Free 
World  and  Soviet  Bloc  of  nations.  The  Free  World  includes  over  90  percent  of  the  hard- 
wood forest  area. 


Only  about  one -third  of  the  world's  forest  area  is  classed  as  under  exploitation,  and 
timber  volume  estimates  are  available  only  for  that  portion.  There  are  no  timber  volume 
estimates  for  all  the  world's  forests. 

About  one -fourth  of  the  Free  World's  forest  area  is  under  exploitation,  whereas 
nearly  half  of  the  forest  area  in  the  Soviet  Bloc  is  so  classified.  Roughly  two-thirds  of 
the  timber  volume  is  in  nations  of  the  Free  World  and  one-third  in  the  Soviet  Bloc.  But 
with  respect  to  softwoods,  about  three -fifths  is  in  the  Soviet  Bloc  and  two-fifths  in  the 
Free  World. 

In  summary,  it  is  evident  that  the  United  States  is  reasonably  well  endowed  with 
timber  resources  in  relation  to  those  of  other  nations  of  the  world.  It  is  in  a favorable 
position  with  respect  to  softwoods,  if  its  softwood  forests  are  effectively  managed. 
Proximity  to  Canada,  the  extent  of  Canadian  resources,  the  Canadian  potential  for  in- 
creased timber  growth,  and  existing  export  of  timber  products  from  Canada  to  the  United 
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Table  4. — Distribution  of  world  forest  resources,  19531 


Country  or 
region 

Forested  area 

Timber  volume2 

All 

types 

Softwood 

Hardwood 

All 

species 

Softwood 

Hardwood 

North  America: 
United  States  and 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Alaska 

8 

14 

5 

15 

19 

10 

Canada3 

10 

23 

4 

7 

10 

3 

Mexico 

1 

(4) 

1 

(4) 

1 

(4) 

Total 

19 

37 

10 

22 

30 

13 

Rest  of  Free  World 

59 

11 

82 

42 

12 

77 

Soviet  Bloc 

22 

52 

8 

36 

58 

10 

100 

100 

100 

100 

100 

100 

1 Source:  United  Nations'  Food  and  Agr.  Organ.  World  Forest  Resources.  Rome,  1955.  Data 
for  North  America  revised  to  agree  with  statistics  given  in  other  parts  of  this  report. 

2 Of  forests  under  exploitation.  About  31  percent  of  the  world's  forests  are  being  ex- 
ploited, 39  percent  in  North  America,  22  percent  rest  of  Free  World,  and  47  percent  in 
Soviet  Bloc. 

3 Excludes  Labrador. 

4 Less  than  0.5  percent. 


States  are  all  favorable  factors.  The  United  States  is  dependent  on  Canada  for  substantial 
timber  imports,  and  Canada's  timber  resources  appear  to  be  such  that  we  may  continue 
to  depend  on  Canada  for  equal  or  greater  imports  in  the  future. 

The  resources  of  Coastal  Alaska  are  already  actively  a part  of  the  United  States' 
domestic  timber  situation  and  are  considered  an  integral  segment  of  continental  United 
States'  timber  resources.  There  are  important  timber  resources  in  Interior  Alaska 
which,  in  terms  of  forest  area  and  timber  volumes,  exceed  those  of  Coastal  Alaska  or 
Mexico.  Accessibility  is  the  present  handicap  to  development  of  Interior  Alaska's  for- 
ests, but  ultimately  they  can  be  expected  to  add  to  the  U.S.  timber  supply.  They  are  not 
sufficiently  large,  however,  to  significantly  affect  the  world  timber  picture. 

North  America  includes  the  bulk  of  softwood  resources  of  the  Free  World  with  the 
Soviet  Bloc  and  Free  World  nations  dividing  about  equally  the  softwood  forest  area.  The 
Soviet  Bloc  of  nations  has  a favorable  margin  with  regard  to  softwood  timber  volumes  on 
exploitable  forests.  Free  Asia,  Latin  America,  and  Africa  are  responsible  for  the  fact 
that  the  great  bulk  of  the  world's  hardwood  timber  resources  are  in  the  Free  World  group 
of  nations. 
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REQUIREMENTS  FOR  WOOD  ARE  INCREASING 


Before  reviewing  present  and  prospective  timber  supplies  in  the  United  States,  it  is 
important  to  outline  potential  demand  or  requirements  in  order  that  the  reader  may  have 
before  him  a clear  picture  of  the  Nation's  need  for  wood  against  which  may  be  appraised 
our  present  timber  situation  and  prospective  growth. 

Consumption  of  timber  products  and  timber  requirements  or  potential  demand  are 
very  nearly  the  same  thing  except  with  respect  to  time.  Consumption  is  what  has  hap- 
pened, whereas  timber  requirements  are  projections  of  what  may  happen  in  the  future 
under  certain  assumed  conditions.  Timber  consumption  is  of  value  not  only  as  an  indica- 
tor and  guide  to  the  future,  but  also  as  a matter  of  historical  interest. 

Estimates  of  timber  consumption  and  timber  requirements  are  developed  and  dis- 
cussed in  considerable  detail  in  Chapters  V and  VI. 

TIMBER  PRODUCTS  CONSUMPTION 

The  historical  pattern  of  timber  products  consumption  in  the  United  States  may  be 
summarized  in  a variety  of  ways.  Consumption  by  principal  individual  timber  products 
for  the  few  years  that  such  estimates  have  been  assembled  are  summarized  in  table  5. 

The  long-term  trend  in  all  industrial  wood  (timber  products  other  than  fuelwood)  con- 
sumption is  shown  in  table  6,  and  the  long-term  trend  in  lumber  consumption  and  pulp- 
wood  consumption  which  are  the  two  principal  timber  product  items,  as  well  as  per  capita 
consumption  of  those  items,  are  summarized  in  table  7. 

Trends  in  Consumption 


The  volume  of  timber  products  consumed  in  1952,  expressed  in  terms  of  the  cubic 
foot  volume  of  logs  and  poles  (roundwood),  amounted  to  12.  2 billion  cubic  feet  or  78  cubic 
feet  per  capita.  Products  other  than  fuelwood  accounted  for  84  percent  of  that  total:  Saw- 
logs  52  percent,  pulpwood  22  percent,  veneer  logs  and  bolts  3 percent,  and  all  other  non- 
fuel products  7 percent.  Fuelwood  accounted  for  16  percent. 

Fuelwood  represented  a major  fraction  of  all  energy  materials  consumed  in  1900.  By 
1950-52,  it  accounted  for  only  a minor  fraction  (fig.  1,  Chapter  V).  It  seems  most  likely 
that  the  competitive  position  of  wood  as  an  energy  material  will  continue  to  weaken. 

Absolute  consumption  of  timber  products  other  than  fuelwood  increased  moderately 
from  1900  to  1907,  then  declined  rather  steadily  through  1921.  There  was  a sharp  upturn 
then  for  two  years,  followed  by  a moderate  decline  through  1929,  and  a drastic  reduction 
during  the  depression  that  continued  through  1932  to  a low  point  in  that  year  of  3.  9 billion 
cubic  feet.  Gradually,  from  1933  through  1942,  consumption  increased  to  a point  just 
under  the  1907  peak.  There  was  a drop  in  consumption  during  the  production  difficulties 
during  the  war  years,  but  this  was  followed  by  an  upswing  since  1950  in  which  consump- 
tion in  each  of  the  years  1950-52  was  higher  than  the  previous  peak  in  1907. 

It  is  of  interest  that  the  per  capita  consumption  of  lumber  has  gradually  dropped  over 
the  past  half  century  from  539  board  feet  in  1900,  with  various  ups  and  downs  to  about 
half  that  in  1952  (264  board  feet).  This  is  still  high  in  relation  to  numerous  other  nations 
of  the  world.  However,  Canada  and  New  Zealand  consume  more  board  feet  per  capita 
than  the  United  States,  their  average  being  in  the  neighborhood  of  280  board  feet.  Norway 
and  Sweden  consume  about  210  and  150  board  feet  per  capita,  respectively;  USSR,  130 
board  feet  per  capita;  United  Kingdom,  68;  France,  42;  Brazil,  25. 

In  contrast  to  the  downward  per  capita  trend  in  lumber  consumption  in  the  United 
States,  both  the  per  capita  trend  in  pulpwood  consumption  as  well  as  the  absolute  . 
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Table  5. — Estimated  consumption  of  timber  products  in  the  United  States 


Product 


Sawlogs  (lumber,  sawn  ties, 

etc.  )2 

Veneer  logs  and  bolts 

Pulpwood3 

Cooperage  logs  and  bolts 

Poles 

Posts  (round  and  split) 

Mine  timbers  (round) 

Other  industrial  wood4 

All  industrial  wood 

Fuelwood 

All  timber  products 


Standard  unit 
of  measure 

Volume 

in  standard 

units 

Volume  in 

Roundwood1  products 

1944 

1950 

1952 

1952 

Bd.  ft.  lumber  tally — 

Mi  1 1 ion 
34, 600 

Mill  ion 
40,850 

Mi  l L ion 
41,462 

Mill  ion 
cu.  ft. 

6,419 

Percent 

52.4 

Bd.  ft.  log  scale 

1,533 

2,730 

2,467 

422 

3.4 

Standard  cords 

21 

34 

35 

2,697 

22.0 

Bd.  ft.  log  scale 

737 

690 

355 

73 

.6 

Linear  feet 

45 

32 

41 

28 

.2 

Pieces 

4 

7 

6 

88 

.7 

do 

275 

230 

306 

194 

1.6 

do 

25 

12 

10 

67 

.6 

Cubic  feet 

150 

100 

81 

81 

.7 

do 

250 

250 

227 

168 

1.4 

Cubic  feet  roundwood1- 

8,257 

10,145 

10,237 

10,237 

83.6 

Standard  cords 

70 

62 

59 

2,008 

16.4 

Cubic  feet  roundwood1- 

11,632 

12,272 

12,245 

12,245 

100.0 

1 The  roundwood  (logs  and  bolts)  volume  of  pulpwood,  of  "other  industrial  wood"  and  of  fuelwood  includes  only  that 
cut  directly  from  trees.  Plant  residues  utilized  for  such  products  are  part  of  the  roundwood  volume  principally  of 
sawlogs  and  veneer  logs  and  bolts. 

2 Estimates  of  apparent  consumption  based  on  estimated  production,  less  exports,  plus  imports,  and  changes  in 
lumber  stocks. 

3 Includes  net  imports  of  pulpwood,  also  of  woodpulp  and  finished  paper  expressed  in  terms  of  pulpwood. 

4 All  other  timber  products  not  including  fuelwood. 


consumption  of  pulpwood  has  been  strongly  upward.  Since  1920,  the  per  capita  consump- 
tion of  pulpwood  has  increased  about  threefold. 


Relative  consumption  of  lumber,  pulpwood,  and  other  timber  products  for  some 
purposes  is  of  more  significance  than  absolute  consumption.  By  "relative  consumption" 
is  meant  the  consumption  of  timber  products,  or  lumber,  or  pulpwood,  as  the  case  may 
be,  in  relation  to  the  total  quantity  of  physical-structure  material  used  in  the  economy. 
It  is  somewhat  analogous  to  per  capita  consumption  in  that  it  takes  account  of  changes  in 
population.  In  addition,  relative  consumption  takes  account  of  changes  in  standards  of 
living.  The  long-term  relative  consumption  of  lumber  has  been  downward  in  direct  con- 
trast to  the  long-term  upward  trend  in  consumption  of  woodpulp  (fig.  6).  The  relative 
consumption  of  all  industrial  wood  products  combined  (excluding  fuelwood)  shows  a 
downward  trend  until  about  1930  and  pretty  much  of  a stable  situation  since  the  late 
1930's.  It  appears  quite  certain  that  timber  products  were  being  displaced  in  relation  to 
other  physical- structure  raw  materials  and  in  rather  drastic  fashion  from  1900  through 

Table  6. — Estimated  consumption  of  industrial  wood1  by  selected  years 


Year 

Industrial 

wood 

Year 

Industrial 

wood 

Bill  ion 
cu.  ft. 

8.8 

9.1 

9.5 

8.5 

8.2 
8.8 
6.8 

Bill  ion 
cu.  ft. 

a q 

1905 

1910 

1940 — 

Id^s  . . 

8.0 

7.8 

10.1 

10.1 

10.2 

lqlc> 

- - 

]_Q^]_  

1925- 

]_Q^O . . 

1930 

1 This  same  long-term  trend,  including  the  intervening  years,  is  shown  graphically  in 
figure  2,  chapter  V. 
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Table  7. — Consumption  of  lumber  and  pulpwood  for  specified  years 


Year 

Lumber1 

Pulpwood2 

Total 

Per 

Capita 

Total 

Per 

Capita 

Billion 

Million 

bd.  ft . 

Bd.  ft . 

cords 

Cords 

1900 

41.0 

539 

— 

— 

1905 

42.4 

506 

— 

1910 

43.4 

470 

__ 

1915 

36.7 

365 

— 

— 

1920 

34.6 

325 

8.1 

0.08 

1925 

40.2 

347 

10.4 

0.09 

1930 - 

30.0 

244 

12.8 

0.10 

1935 

23.4 

184 

13.8 

0.11 

1940 ■ 

34.3 

260 

18.0 

0.14 

1945 

30.6 

219 

22.8 

0.16 

1950 

40.9 

270 

33.7 

0.22 

1951- — 

39.0 

253 

36.2 

0.23 

1952 

41.5 

264 

35.4 

0.23 

1 Estimates  of  apparent  consumption  based  on  estimated  production,  less  exports,  plus 
imports.  Adjustments  for  changes  in  lumber  stocks  during  period  1930=52. 

2 Includes  net  imports  of  pulpwood,  also  of  woodpulp  and  finished  paper  expressed  in 
terms  of  pulpwood. 

the  1930's.  Part  of  this  was  due,  of  course,  to  improvements  in  the  timber  products 
themselves,  such  as  preservative  treatment  of  ties,  reduction  of  waste,  and  other  im- 
provements. In  the  1940's  and  more  recent  years,  it  is  significant  that  timber  products 
appear  to  have  held  comparatively  firm  against  the  competition  of  other  physical- 
structure  materials. 


Factors  Affecting  Consumption 


There  are  three  significant  factors  affecting  timber  products  consumption  that  de- 
serve mention:  Price,  transportation,  and  substitution. 

1.  Price . - -There  has  been  a long-term  upward  trend  in  the  real  price  index  of 
wholesale  lumber  (fig.  6).  Comparison  of  this  upward  trend  in  the  real  price  of  lumber 
against  the  downward  lumber-consumption  index  would  appear  to  indicate  that  the  price  of 
lumber  has  evidently  been  one  of  the  major  factors  accounting  for  the  failure  of  lumber 
consumption  to  keep  pace  with  the  consumption  of  physical- structure  materials  in  gen- 
eral. Lumber  demand  was  apparently  more  sensitive  to  price  increases  prior  to  the 
1930's  than  since  1940. 

Comparison  of  similar  indices  of  price  against  consumption  of  products  from  pulp- 
wood shows  a rapidly  increasing  consumption  against  a relatively  stable  price  trend 
(fig.  6).  Should  the  real  price  of  lumber,  like  that  of  pulpwood  products,  be  held  rela- 
tively constant,  there  is  reasonable  probability  that  lumber  consumption  would  more 
nearly  parallel  the  general  upward  trend  of  total  physical-structure  materials  consump- 
tion. 


2.  T ransportation.  - -Apparently  not  less  than  2 billion  dollars  is  being  spent  annually 
for  hauling  timber  products  from  places  of  manufacture  to  points  of  final  use.  That  sum 
is  believed  to  be  considerably  more  than  the  cost  of  the  basic  raw  material  as  it  stands  in 
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the  forest.  In  other  words,  the  cost  of  haul- 
ing timber  products  from  place  to  place  ex- 
ceeds the  cost  of  stumpage. 

In  the  future,  the  more  productive  com- 
mercial forest  lands  may  be  expected  to  grow 
a larger  share  of  timber  products  than  they 
now  do  and  closer  to  areas  of  strongest  de- 
mand. Thus,  in  the  course  of  time,  this 
should  allow  for  a substantial  reduction  of 
West  to  East  and  South  to  North  transporta- 
tion of  timber  products.  Present  trends  in 
the  shift  of  population  from  other  parts  of  the 
country  to  the  West,  together  with  growing 
industrialization  of  the  West  and  South,  will 
automatically  tend  to  increase  demands  for 
timber  products  in  the  West  and  in  the  South. 

The  gradual  attainment  of  a better  balance 
between  timber  production  and  timber  con- 
sumption in  the  major  sections  of  the  country 
would  entail  a substantial  redistribution  of 
consumer  dollars  spent  for  timber  products, 
with  a larger  part  going  to  the  growers  and 
processors  and  less  to  transportation. 

3.  Substitution.  --A  general  appraisal  of 
substitution  trends,  both  favorable  and  ad- 
verse to  timber  products,  shows  pulpwood 
and  wood  fiber  products  to  be  in  a strong 
competitive  position.  The  same  is  true  for 
plywood  and  other  veneer  products.  There 
have  been  -some  substitution  trends  favorable 
to  lumber,  but  these  have  been  spotty. 

Shifts  away  from  the  use  of  timber  prod- 
ucts can  be  seen  most  readily  with  respect  to 
lumber.  However,  a large  part  of  such  dis- 
placement of  lumber  has  been  by  other  timber 
products  such  as  plywood,  paperboard,  wood 
fiber  board,  and  the  like.  Some  reduction  in 
lumber  use  has  resulted  from  improvements 
in  engineering  design  and  from  longer  service 
life  due  to  preservative  treatments.  Lumber 
has  lost  ground  as  an  exterior  covering  of 
wood  and  frame  houses  as  it  has  in  railroad 
freight  cars,  office  furniture,  and  farm 
machinery.  Part  of  this  has  been  due  to  price, 
part  to  other  factors. 

Setting  the  substitution  trends  favorable 
to  timber  products  other  than  fuelwood 
against  the  adverse  trends,  it  appears  that 
although  timber  lost  heavily  to  other  mate- 
rials prior  to  the  1930's,  it  has  since  just 
about  held  its  ground  against  the  nonwood 
materials  (see  fig.  4).  This  is  contrary  to 
the  popular  belief  that  timber  products  are 
consistently  and  currently  losing  ground  to  other  physical-structure  materials.  In  pro- 
jecting potential  demand,  attention  has  been  given  to  both  favorable  and  unfavorable  sub- 
stitution trends  insofar  as  it  has  been  possible  to  do  so. 
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TIMBER  REQUIREMENTS 
Meaning  of  Requirements 


Long-term  timber  requirements  are  estimates  of  potential  demand  for  timber  prod- 
ucts at  some  specified  future  time  under  a set  of  assumed  conditions.  They  are  not  to  be 
regarded  as  forecasts  of  actual  future  consumption  of  timber  products.  They  are  more 
analogous  to  the  potential  demand  estimates  frequently  made  by  large  manufacturing  con- 
cerns to  use  as  guidelines  for  making  advantageous  decisions  as  to  when  and  how  much 
to  change  production  facilities. 

Attempts  to  look  25  to  50  years  into  the  future,  of  course,  entail  much  uncertainty 
about  almost  every  factor  to  be  considered.  Nevertheless,  it  is  impossible  to  escape  the 
fact  that  the  growing  of  commercial  timber  from  seedling  to  merchantable  tree  is  an 
enterprise  that  extends  from  20  to  100  years  or  more.  Forest  management  inevitably 
involves  the  planning  of  operations  over  long  periods  of  time. 

Much  has  been  done  in  the  past  to  alter  the  forward  outlook  for  timber  supply.  Much 
more  can  be  done  to  alter  it  still  further.  Policy  decisions  as  to  what  should  be  done  in 
this  matter  depend  partly  on  the  long-term  potential  demand  for  timber  products. 

For  any  enterprise  as  economically  important  as  the  production  and  utilization  of 
timber  products,  supply  plays  some  role  in  the  generation  of  its  own  demand,  and  de- 
mand certainly  exerts  an  influence  upon  supply.  In  the  case  of  timber,  however,  re- 
sponse on  the  supply  side  cannot  become  very  effective  in  one  year  or  in  ten.  The 
apparent  ease  or  difficulty  of  economically  developing  a supply  commensurate  with  poten- 
tial future  demand  provides  some  clue  as  to  the  future  trend  of  timber  prices.  Potential 
demand  higher  than  prospective  supply  indicates  a probability  of  upward  movement  of 
timber  price.  But  higher  and  higher  real  price  for  one  of  the  nation's  basic  raw  mate- 
rials would  not  be  conducive  to  continued  improvement  in  the  general  standard  of  living. 
Nor  would  it  be  good  public  policy  to  base  forestry  programs  for  the  future  solely  upon  an 
estimate  of  potential  demand  that  assumes  a further  substantial  increase  in  the  real  price 
of  timber  products. 


Basic  Assumptions 


Projections  or  estimates  of  potential  future  demand  are  necessarily  based  on  certain 
fundamental  assumptions.  The  general  economic  factors  such  as  population,  gross  na- 
tional product,  civilian  labor  force,  length  of  the  work  week,  and  average  productivity 
per  man  hour,  have  already  been  discussed  in  the  section  "A  Favorable  National  Setting". 
By  way  of  summary,  the  percentage  change  that  is  estimated  for  three  of  the  most  basic 
of  these  factors  in  relation  to  1952  is: 


1975  2000 


Population +34  +7  5 

Gross  National  Product +73  +229 

Employed  Civilian  Labor  Force +28  +64 


Estimated  increases  in  population  and  gross  national  product  may  appear  extra- 
ordinary, but  the  rate  of  increase  of  both  of  these  very  important  economic  factors  is  but 
a continuation  of  the  rates  of  change  which  have  prevailed  since  about  1900  (figures  1 
and  2). 

It  is  also  necessary  to  make  certain  assumptions  as  to  total  and  per  capita  consump- 
tion of  all  physical-structure  raw  materials  (table  8).  The  estimated  increases  of  60  and 
135  percent  in  total  volume  of  physical-structure  raw  materials  reflect  increases  in  both 
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population  and  standards  of  living.  The  per  capita  increases  of  14  and  28  percent  for  1975 
and  2000  over  1950  reflect  projected  increases  in  standard  of  living  only. 


Table  8. — Some  important  projections  underlying  the  estimates  of  potential  requirements 

for  timber  products 


Item 

Base 

Projections 

Year 

Value 

1975 

2000 

Index  of  physical  structure  raw  materials 
consumption: 

Total  volume 

1950 

100 

160 

235 

Volume  per  capita 

1948-51 

100 

114 

128 

Number  of  households,  millions 

1954 

47 

65 

91 

Housing  inventory,  million  units 

1954 

51 

70 

98 

New  housing,  million  units  per  year 

1954 

1.3-1. 4 

2.2 

2.4 

New  nonresidential  construction,  billion 

1953  dollars  per  year 

1954 

$21 

$35 

$60 

Maintenance  and  repair,  billion  1953 
dollars  per  year: 

Residential  expenditures 

1953 

$ 6.6 

$ 9 

$13 

Nonresidential  expenditures 

1953 

$ 6.6 

$11 

$19 

These  basic  economic  factors  must  be  translated  into  such  key  projections  as 
requirements  for  new  housing,  dollar  volume  of  non- residential  constructions,  and  dollar 
volume  for  both  residential  and  nonresidential  maintenance  and  repair  before  estimates 
can  be  made  of  potential  demand  for  wood.  The  development  of  the  projections  on  hous- 
ing, nonresidential  construction,  and  maintenance  and  repair  are  complex  and  are  pre- 
sented in  detail  in  Chapter  VI,  although  summarized  in  table  8.  They  show  substantial 
increases.  For  example,  compared  to  1954  new  housing  is  up  63  percent  in  1975,  78 
percent  in  2000;  nonresidential  construction  up  67  percent  in  1975,  186  percent  in  2000; 
and  similar  large  increases  for  maintenance  and  repair. 

Because  these  assumptions  are  so  basic,  because  they  are  such  large  increases, 
and  because  they  are  such  important  determinants  of  potential  future  demand  for  forest 
products,  the  reader  is  urged  to  study  their  detailed  development  in  Chapter  VI. 

Requirements  for  Timber  Products 

In  past  estimates  of  timber  requirements,  the  Forest  Service  has  estimated  one  set 
of  requirements  for  a specified  period.  This  time,  because  of  the  great  uncertainty 
associated  with  any  projection  of  potential  demand,  a range  of  requirements  is  estimated 
as  a result  of  applying  two  methodologies  under  the  same  set  of  general  assumptions  but 
different  with  respect  to  future  price.  These  result  in  rather  substantially  different  esti- 
mates and  are,  henceforth,  referred  to  as  upper  and  lower  level  estimates. 

Two  Sets  of  Estimates  Developed 


The  lower  level  estimates  are  derived  essentially  from  a projection  of  past  con- 
sumption trends  product  by  product  as  influenced  by  the  basic  economic  assumptions. 

The  downward  trend  of  relative  consumption  of  timber  products  has  been  accompanied  by 
a rise  in  the  real  price  of  timber  products  (fig.  6).  Thus  the  lower  level  estimates  re- 
flect a relative  decrease  in  demand  for  timber  products  and  continued  increase  in  the 
real  price. 
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Upper  level  estimates  are  predicated  on  the  assumption  that  industrial  timber  prod- 
ucts will  occupy  the  same  position  relative  to  consumption  of  all  physical- structure 
materials  as  they  did  in  1952.  In  other  words,  the  upper  level  estimates  assume  that  the 
ratio  of  industrial  wood  consumption  of  1 . 7 cubic  feet  per  unit  of  physical-structure 
materials  which  prevailed  in  1952  will  also  prevail  in  1975  and  2000.  Thus  the  upper 
level  estimates  assume  a continuation  of  the  status  quo  with  respect  to  the  role  of  timber 
products  in  the  national  economy. 

The  upper  level  estimate  of  potential  demand  reflects  a continuation  of  the  rate  of 
increase  in  consumption  of  industrial  wood  that  has  prevailed  since  about  1930  (fig.  7). 
The  large  increases  in  potential  demand  in  relation  to  1952  under  such  an  assumption 
are  due  to  increased  population  and  improvements  in  standards  of  living,  not  to  an 
assumption  that  industrial  timber  products  will  capture  a greater  part  of  the  total  mar- 
ket for  physical-structure  materials  than  they  now  possess.  The  lower  level  estimate, 
on  the  other  hand,  indicates  a lower  rate  of  relative  consumption  than  prevailed  from 
1930  to  1950. 


Figure  7 

The  underlying  methodology  for  both  the  lower  and  upper  level  demand  projections 
results  in  estimates  which  are  believed  to  be  conservative.  One  assumes  a decline  in  the 
role  of  timber  products  in  accord  with  past  trends.  The  other  assumes  that  timber  prod- 
ucts will  maintain  their  present  place  in  the  economy.  A third  assumption  and  third  set 
of  estimates  might  have  been  developed  based  upon  an  assumption  that  industrial  timber 
products  would  play  an  increasing  role  in  the  national  consumption  of  physical-structure 
materials.  This  has  not  been  done  because  the  potential  demand  estimates  under  the 
upper  and  lower  projections  result  in  such  large  absolute  demand  for  timber  products  in 
relation  to  supply  possibilities  that  it  seemed  impractical  to  do  so. 
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Estimates  Exceed  1952  Consumption 

Both  the  upper  and  lower  level  estimates  of  potential  demand  for  1975  and  2000  for 
industrial  wood  and  for  fuelwood  are  summarized  in  table  9 in  relation  to  1952  consump- 
tion. 


Table  9. — Comparison  of  1952  consumption  and  potential  demand  for  timber  products 

ROUNDWOOD  VOLUME 


Product 

1952  con- 

Lower  level  demand 

Upper  level  demand 

class 

sumptl on 

1975 

2000 

1975 

2000 

Industrial  wood — 

Fuelwood 

Mi  l L i on 
cu.  ft. 

10,237 

2,008 

Mi llion 
cu.  ft. 

12,787 

1,504 

Mi  1 1 ion 
cu.  ft. 

17,049 

986 

M i L lion 
cu.  ft. 

14,289 

1,504 

Mi  llion 
cu.  ft. 

21,009 

986 

All  products 

12,245 

14,291 

18,035 

15,793 

21,995 

CHANGE  FROM  1952 


Industrial  wood 

Fuelwood 

— 

Percent 

+ 25 
- 25 

Percen t 

+ 67 
- 51 

Percent 

+ 40 
- 25 

Percent 

+ 105 
- 51 

All  products 

— 

+ 17 

+ 47 

+ 29 

+ 80 

PER  CAPITA 


Industrial 

Fuelwood 

Cubic 
fee  t 

65.2 

12.8 

Cubic 

feet 

60.9 

7.2 

Cubic 

feet 

62.0 

3.6 

Cubic 
fee  t 

68.0 

7.2 

Cub  i c 
fee  t 

76.4 

3.6 

All  products 

78.0 

68.1 

65.6 

75.2 

80.0 

The  lower  level  estimate  of  industrial  wood  of  12.  8 billion  cubic  feet  for  1975  is  25 
percent  greater  than  1952  consumption,  but  is  relatively  less  because  it  would  mean  a 
decline  in  per  capita  consumption  of  4.  3 cubic  feet.  Likewise,  the  2000  projection  at  the 
lower  level  is  67  percent  above  the  1952  consumption,  but  is  accompanied  by  a per  capita 
decline  of  3.  2 cubic  feet,  or  5 percent.  On  the  other  hand,  the  upper  level  estimates  of 
14.  3 and  21.  0 billion  cubic  feet,  show  increases  of  40  percent  and  105  percent,  respec- 
tively, over  1952  consumption.  In  terms  of  per  capita  consumption  these  upper  level 
estimates  show  increases  of  nearly  3 cubic  feet  for  1975  and  11  cubic  feet  for  the  year 
2000.  The  per  capita- increases  for  the  upper  level  estimates  reflect,  of  course,  im- 
provements in  standard  of  living. 

It  is  interesting  to  note  that  under  the  lower  level  projection  per  capita  consumption 
of  lumber  in  the  United  States  drops  from  264  board  feet  in  1952  to  219  board  feet  in  1975 
and  to  200  board  feet  in  2000,  or  24  percent.  This  is  lower  than  consumption  has  been  at 
any  time  since  1900,  with  the  exception  of  a few  years  during  the  depression  of  the  1930's 
(table  7). 
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Because  of  the  methodology  applied,  the  upper  level  estimates  do  not  permit  break- 
ing down  the  over-all  potential  demand  estimates  by  individual  products,  unless  the  same 
proportions  were  assumed  as  prevailed  in  1952  or  some  other  past  year.  On  the  other 
hand,  the  lower  level  estimates  because  they  are  largely  derived  from  a projection  of 
past  consumption,  product  by  product,  readily  lend  themselves  to  presentation  on  an 
individual  product  basis  (table  10). 


Table  10. — Estimated  potential  demand,  (lower  level)  1975  and  2000 


Standard 
unit  of 
measure 


1975 


Standard 

units1 


2000 


Standard 

units1 


Roundwood^ 


Sawlogs  for  lumber3 

Veneer  logs  and  bolts 

Pulpwood4 

Cooperage  logs  and  bolts- 

Piling 

Poles — 

Posts,  round  and  split— 

Hewn  ties 

Mine  timbers,  round 

Other  industrial  wood 

All  industrial  wood5 — 
Fuelwood 


Bd.  ft.  lumber  tally- 

Bd.  ft.  log  scale 

Standard  cords 

Bd.  ft.  -log  scale 

Linear  feet 

Pieces 

Pieces 

Pieces 

Cubic  feet 

Cubic  feet 


Standard  cords- 


Mi l l ion 
46,000 
4,500 
56 
400 
40 
5 

280 

3 

130 

280 


cu.  ft. 
7,153 
773 
4',  150 

82 'l 

27 

68 

178  > 
19 
130 
207 


6 


40 


12,787 
7 1,504 


ALL  TIMBER  PRODUCTS- 


14,291 


Mi l l ion 
55,000 
6,500 
90 


cu.  ft. 
8,545 
1,114 
6,606 


711 


Not 

allocated 

to 

product 


>784 


17,049 
7 986 


18,035 


1 Includes  net  imports  and  volume  of  products  recovered  from  mill  residues. 

2 Includes  roundwood-equivalent  of  net  imports  of  lumber,  woodpulp  and  paper.  Includes  roundwood  volume  cut  from 
dead  and  cull  trees.  Excludes  volume  of  products  recovered  from  mill  residues.  Excludes  1 billion  bd.  ft.  of  re-use 
lumber,  1975  and  2000, 

3 Includes  sawed  timbers  and  sawed  ties. 

4 Includes  pulpwood  net  imports  and  pulpwood-equivalent  of  net  imports  of  woodpulp'  and  finished  paper. 

5 All  timber  products  excluding  fuelwood. 

6 For  industrial  as  well  as  home  use.  Includes  mill  residues  used  for  fuel. 

7 Includes  only  the  volume  cut  directly  from  trees,  including  dead  and  cull  trees. 


The  product  classifications  of  the  lower  level  estimates  are  comparable  to  the  con- 
sumption estimates  for  1952  and  past  years  shown  in  table  5.  As  would  be  expected, 
these  estimates  for  the  major  industrial  wood  items  such  as  lumber,  pulpwood  and 
veneer  logs  and  bolts,  show  substantial  increases  over  1952  consumption,  whereas  fuel- 
wood  consumption  shows  a substantial  decline.  The  product-by-product  analysis  is  built 
around  estimates  of  demand  for  various  end-products  and  end-uses  of  the  major  prod- 
ucts. Most  of  the  end-use  estimates  show  increases  over  1952  consumption  but  some  of 
them  are  lower.  For  example,  the  following  compares  potential  end-use  demand  for  lum- 
ber in  1975  with  consumption  in  1952: 


1952 

1975 

(million 

(million 

Construction  and  maintenance: 

bd.  ft.  ) 

bd.  ft.  ) 

Residential 

---  16,600 

20, 700 

Nonresidential 

7,900 

9,  300 

Railroad 

1,900 

2,  000 

Farm  service 

3,000 

2,  500 

Mining 

900 

1,  000 

Total 

---  30,300 

35,  500 

Manufacturing 

4,200 

6,  000 

Shipping 

6,900 

6,  500 

T otal  used 

Not 

e stimated 

48,  000 

Less:  re-used  lumber 

Not 

estimated 

2,  000 

New  consumption  or  demand 

---  41,500 

46, 000 
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In  retrospect,  it  is  apparent  that  estimates  of  future  requirements  made  in  the  past 
have  tended  to  be  short  of  actual  demand  at  the  target  date  (table  11).  All  of  these  past 
estimates  have  followed  the  product-by-product  approach  of  projecting  consumption 
trends.  One  reason  for  the  consistent  under-estimation  in  the  past  has  been  inadequate 
allowance  for  increased  population  and  for  the  influence  of  an  expanding  national  economy. 
These  under-estimates  of  the  past  should  be  kept  in  mind  when  considering  current  Tim- 
ber Resource  Review  estimates  of  potential  demand.  These  estimates  are  compared  on  a 


Table  11. — Comparison  of  various  past  estimates  of  industrial-wood  requirement  with  1950  and  1952  consumption 


Name  of  report1  or 
consumption  year 

Date  of 
report 

Target  year  of 
requirement  estimates 

Lumber 

Pulpwood 

Veneer  logs 
and  bolts 

All  indus- 
trial wood2 

Mi l l ion 

Mi l l ion 

Mi  llion 

Mi  llion 

bd.  ft. 

cords 

bd.  ft. 

cu.  ft. 

Capper  Report 

1920 

Indefinite  future 

31,000 

— 

— 

Clapp-Boyce  Report 

1924 

1950 

— 

15 

— 

— 

Copeland  Report 

1933 

"Normal" , 

32,000 

25 

920r 

8,687 

Hale  Report 

1935 

1950 

— 

25 

— 

— 

Yearbook  of  Agriculture — 

1940 

Indefinite  future 

30,000 

25 

8,020 

Reappraisal  Report 

1946 

1950-1955  average 

42,500 

29 

2,400 

10,568 

Reappraisal  Report 

1946 

2000 - 

39,000 

40 

2,400 

10,832 

1950  consumption 





40,850 

34 

2,730 

10,145 

1952 

— 

— 

41,462 

35 

2,467 

10,237 

1 See  section  on  "Earlier  Reviews  of  the  Timber  Situation"  for  complete  citations. 

2 Conversion  of  commercial-unit  volume  to  roundwood  volume  based  throughout  on  same  ratios. 


product-by-product  basis  in  table  1Z  with  other  recent  estimates  of  potential  demand  for 
1975  and  2000,  including  those  of  the  President's  Materials  Policy  Commission  made  in 
1952,  the  Stanford  Research  Institute  made  in  1954,  and  the  Forest  Service  reappraisal 
made  in  1945.  Insofar  as  possible,  these  other  estimates  have  been  adjusted  to  attain  the 
maximum  degree  of  comparability  with  the  Timber  Resource  Review. 

Table  12. — Various  estimates  of  potential  demand  or  requirements  for  timber  products 


Products 

Unit  of  measure 

Reappraisal1 

Materials 

Policy 

Commission2 

Stanford 

Timber  Resource  Review 

Research 

Institute3 

lower- 

level 

upper- 

level 

2000 

1975 

1975 

1975 

2000 

1975 

2000 

Sawlogs 

Billion  board  feet — 

39.0 

45.0 

43.2 

46.0 

55.0 

Veneer  logs  and  bolts 

Billion  board  feet — 

2.4 

3.9 

5.4 

4.5 

6.5 

Not  segregated 

Pulpwood 

Million  cords 

40.0 

51.0 

61.4 

56.0 

90.0 

Other  industrial  wood 

Billion  cubic  feet — 

1.4 

0.8 

0.7 

0.7 

0.8 

All  industrial  wood — 

Billion  cubic  feet — 

10.8 

11.6 

12.6 

12.8 

17.0 

14.3 

21.0 

Fuelwood 

Million  cords 

50.0 

40.0 

4 26.0 

40.0 

30.0 

40.0 

30.0 

All  products 

Billion  cubic  feet — 

13.4 

14.3 

12.9 

5 14.3 

18.0 

15.8 

22.0 

1 U.  S.  Dept.  Agr.  Forest  Serv.  Potential  Requirements  for  Timber  Products  in  the  U.  S.  Report  2 from  a Reappraisal 
of  the  Forest  Situation.  70  pp.,  illus.,  processed.  1946. 

2 U.  S.  President's  Materials  Policy  Commission.  Resources  for  Freedom.  5 v.,  illus.  1952. 

3 Stanford  Research  Institute.  America's  Demand  for  Wood,  1929-1975.  Summary  of  a report  to  Weyerhaeuser  Timber 
Co.,  94  pp.,  illus.  Stanford,  Calif.,  1954. 

4 The  Stanford  Research  Institute  estimate  includes  only  that  fuelwood  out  from  "living  commercial  timber".  The 
comparable  Timber  Resource  Review  estimate,  however,  includes  0.8  billion  cubic  feet  of  fuelwood  from  sources  other 
than  growing  stock. 


With  respect  to  industrial  wood  for  1975  there  is  little  difference  between  the  esti- 
mate of  the  Stanford  Research  Institute  and  that  of  the  Timber  Resource  Review.  There 
are,  however,  differences  between  the  two  sets  of  estimates  with  respect  to  the  individual 


-30- 


products.  The  Timber  Resource  Review  estimate  exceeds  that  of  the  Stanford  Research 
Institute  with  respect  to  lumber  but  is  less  with  respect  to  veneer,  logs  and  bolts,  and 
pulpwood.  The  Timber  Resource  Review  estimate  of  fuelwood  cut  from  growing  stock 
amounts  to  5.2  percent  of  total  requirements.  The  comparable  estimate  by  the  Institute 
is  2.9  percent.  As  would  be  expected,  the  upper  level  estimate  for  1975  which  assumes 
no  increase  in  real  price  of  timber  products  and  a continuation  of  their  present  position 
in  the  raw  materials  mix  is  substantially  greater  than  the  estimate  of  the  Stanford 
Research  Institute  which  assumes  a substantial  increase  in  price.  More  detailed  infor- 
mation on  the  differences  between  the  two  estimates  may  be  found  in  Chapter  VI. 

Requirements  in  Relation  to  Standing  Timber 

The  preceding  estimates  of  requirements  have  been  in  terms  of  the  various  com- 
mercial units  in  which  products  such  as  lumber,  piling,  and  pulpwood  are  normally  ex- 
pressed, or  in  terms  of  roundwood  volume  which  is  the  volume  of  logs  and  bolts  cut  from 
trees  and  taken  out  for  use.  The  roundwood  volumes  estimates  used  in  the  preceding 
discussion  also  include  net  imports  of  lumber,  woodpulp,  and  finished  paper  expressed 
in  terms  of  their  equivalent  roundwood  volume.  In  other  words,  the  estimates  of  require- 
ments in  terms  of  either  commercial  units  or  roundwood  volume  are  expressed  in  the 
same  terms  as  estimates  of  past  consumption. 

For  both  upper  and  lower  level  projections,  and  for  both  1975  and  2000,  softwoods 
are  estimated  to  comprise  about  70  percent  of  potential  demand  and  hardwoods  30  per- 
cent. Likewise,  it  is  estimated  that  about  15  percent  of  the  potential  demand  at  both 
levels  and  for  both  periods  will  be  for  materials  from  poletimber  trees,  70  to  75  percent 
from  sawtimber  trees,  and  the  balance  from  other  domestic  sources  or  imports.  Al- 
though prospective  changes  in  these  factors  were  considered  separately  in  the  product- 
by-product  estimates,  the  over-all  proportions  came  out  about  the  same  as  in  1952 
consumption. 

Before  estimates  of  requirements  or  potential  demand  may  be  related  to  needed 
growth  or  inventory,  they  must  be  converted  to  comparable  terms.  To  accomplish  this 
involves  deductions  for  imports,  for  the  portion  that  may  come  from  dead  or  cull  trees, 
or  from  noncommercial  forest  land  or  nonforest  land.  Additions  used  to  be  made  for 
logging  residues  or  the  amount  of  timber  that  is  knocked  down  or  killed  in  logging  and 
left  unused  in  the  woods.  This  is  a complex  process  and  not  properly  a part  of  the  re- 
quirements discussion.  Consumption  estimates  for  1952  are  converted  to  growing  stock 
and  growth  terms  in  the  discussion  of  growth  and  utilization  in  Chapter  III.  The  estimates 
of  potential  demand,  needed  growth,  and  inventory  are  compared  in  the  concluding  sec- 
tion of  this  summary  and  in  Chapter  VII. 

The  results  of  this  conversion  process  are  given  in  table  13  for  1975  and  2000, 
where,  for  example,  it  shows  that  12.4  billion  cubic  feet  of  growing  stock  including  56.0 
billion  board  feet  of  sawtimber  would  need  to  be  cut  from  domestic  forests  to  satisfy 
requirements  for  timber  products  at  the  lower  level  in  1975.  As  the  table  shows,  re- 
quirements are  thus  translated  by  softwoods  and  hardwoods  into  potential  demand  on  both 
growing  stock  and  sawtimber.  The  potential  demand  for  sawtimber  ranges  from  56  billion 
board  feet  at  the  lower  level  in  1975  to  95  billion  at  the  upper  level  in  2000. 
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Table  13. — Requirements  for  timber  products  and  associated  timber  cut,  1975  and  2000 


Lower  level 

Upper  level 

Year  and 
species  group 

Timber 

cut 

Timber 

cut 

Require- 

ments 

From 

growing 

stock 

From 

sawtimber 

Require- 

ments 

From 

growing 

stock 

From 

sawtimber 

Pi l l ion 

Pil  lion 

Pill  ion 

Pill  ion 

Pill  ion 

Pi l lion 

1975 

cu.  ft. 

cu.  ft. 

bd.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

Softwood 

10.0 

8.4 

40.9 

11.1 

9.6 

27.6 

Hardwood 

4.3 

4.0 

15.1 

4.7 

4.4 

17.8 

Total  - - 

14.3 

12.4 

56.0 

15.8 

14.0 

65.4 

2000 

Softwood 

12.5 

10.3 

49.6 

15.2 

13.0 

68. A 

Hardwood 

5.5 

5.4 

19.4 

6.8 

6.7 

26.7 

Total—  

18.0 

15.7 

69.0 

22.0 

19.7 

95.1 
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PRESENT  TIMBER  SITUATION  AND  IMPLICATIONS  FOR  THE  FUTURE 


The  first  part  of  this  review  of  the  domestic  timber  situation,  after  outlining  certain 
necessary  assumptions  relating  to  the  national  economic  outlook,  dealt  with  potential 
future  demand  or  requirements  for  timber  products.  It  was  made  clear  that  the  United 
States  will  have  to  rely  largely  on  its  own  domestic  resources  for  its  future  timber  sup- 
plies. Estimates  of  potential  demand  substantially  larger  than  current  consumption  were 
developed.  This  second  main  part  deals  with  the  currently  available  supply  of  forest  land 
and  timber.  The  third  major  part  will  review  potential  demand  estimates  in  relation  to 
needed  and  prospective  growth  of  timber,  which,  in  turn,  is  based  largely  on  the  present 
timber  situation. 

Perhaps  the  five  most  significant  facts  about  the  forests  of  the  United  States  are  those 
noted  on  the  frontispiece.  These  facts  are: 

664  million  acres  of  forest  land 
489  million  acres  of  commercial  forest  land 
2,  057  billion  board  feet  of  sawtimber 

47  billion  board  feet  net  annual  growth 
13  billion  board  feet  annual  mortality 
49  billion  board  feet  annual  cut 

The  subsequent  discussion  shows  that  the  United  States  has  large  and  extensive  tim- 
ber resources.  However,  the  United  States  is  intermediate  among  nations  with  respect  to 
softwood  resources  per  capita.  Whereas  the  United  States'  inventory  shows  about  10,  000 
board  feet  of  softwoods  per  capita,  Canada  has  50,  000  and  the  U.S.S.R.  over  35,  000.  In 
contrast,  France  has  only  a little  over  1,  000  and  the  United  Kingdom  about  100  board  feet 
of  softwoods  per  capita  (table  14). 

Table  14. — Per  capita  forest  land  area  and  sawtimber  inventory  in  selected  countries 


Country 

Forest 

land 

Sawtimber1 

Softwood 

Hardwood 

Acres 

Thousand  hd.  ft. 

Thousand  bd.  ft. 

per  capita 

per  capita 

per  capita 

Canada 

66.0 

50.3 

4.0 

U.S.S.R. 

9.2 

37.5 

6.5 

Sweden 

8.0 

31.7 

6.3 

United  States 

4.1 

9.8 

2.6 

France— — ■ — ■ — 

0.1 

1.2 

1.7 

United  Kingdom— — ■ — 

0.1 

0.1 

0.2 

The  World 

3.8 

4.6 

2.7 

1 In  forests  in  use  only. 

FOREST  LAND 

Forest  land  is  the  basic  resource.  The  extent  of  forest  land  in  relation  to  the  total 
land  area  of  the  United  States,  the  proportion  of  forest  land  that  is  available  for  commer- 
cial timber  production,  the  location  of  such  land  geographically,  its  ownership,  and  its 
condition,  the  forest  types  represented,  the  degree  to  which  it  is  stocked  with  growing 
trees  and  the  condition  of  the  timber  are  all  significant  facts  essential  to  an  understanding 
of  the  current  timber  situation  and  its  future  potentialities. 
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One -fourth  of  Nation's  Land  is  Commercial  Forest 


The  total  forest  area  is  considerably  larger  than  the  area  devoted  to  crop  land,  but 
slightly  smaller  than  the  pasture  and  range  area.  However,  of  the  664  million  acres  of 
forest  land  in  the  continental  United  States  and  Coastal  Alaska,  as  of  January  1,  1953, 
489  million  acres,  or  about  one-fourth  of  the  total  land  area  of  the  United  States  is 
classed  as  commercial  forest  land  (fig.  8). 


Figure  8 

The  commercial  forest  lands  are  those  which  are  looked  to  primarily  for  meeting 
timber  needs.  The  noncommercial  forest  lands  are  those  which  have  little  or  no  possibil- 
ities for  timber  production,  or  have  greater  values  for  other  forest  uses,  or  are  re- 
served from  commercial  timber  exploitation.  The  175  million  acres  of  noncommercial 
forest  land  consists  of  extensive  woodland  types,  both  hardwood  and  coniferous,  inacces- 
sible alpine  areas,  forested  swamps,  steep  mountainous  slopes  with  sparse  tree  cover, 
or  lands  which  would  otherwise  be  commercially  productive  but  are  reserved  from  timber 
use.  The  noncommercial  forest  lands  have  important  values  for  watershed  protection,  for 
grazing  of  domestic  livestock,  and  for  recreational  purposes  - -values  which  frequently 
exceed  by  far  commercial  timber  values  on  nearby  commercial  forest  lands. 

The  15  million  acres  of  noncommercial  lands  which  are  classified  as  productive  but 
reserved  from  timber  use  consists  mostly  of  timberlands  in  State  or  national  parks,  wild 
or  wilderness  areas  of  the  national  forests,  community  watersheds,  or  other  areas  re- 
served from  timber  use.  The  volume  of  timber  on  such  reserved  areas  is  not  known,  but 
is  obviously  small  in  relation  to  total  timber  volume.  The  productive  but  reserved  forest 
land  is  only  three  percent  of  the  total  commercial  forest  land  area  of  the  United  States. 

Three -fourths  of  Commercial  Forest  Land  Is  in  the  East 

Of  the  489  million  acres  of  commercial  forest  land,  it  is  significant  that  three- 
fourths  is  in  the  East  with  the  greatest  concentrations  in  the  Southeast,  West  Gulf,  and 
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Lake  States  regions.  Such  heavily  industrial- 
ized and  densely  populated  regions  as  the 
Middle  Atlantic,  South  Atlantic  and  Central 
regions,  each  have  about  as  much  commercial 
forest  land  as  does  the  Pacific  Northwest- -the 
region  with  the  greatest  commercial  forest 
area  in  the  West  (figures  9 and  10  and  table 
15).  With  respect  to  noncommercial  forest 
land,  the  East-West  distribution  is  reversed, 
with  over  three -fourths  in  the  West  and 
Coastal  Alaska,  and  something  less  than  a 
fourth  in  the  East.  The  greatest  concentra- 
tions of  noncommercial  forest  land  are  in  the 
two  Rocky  Mountain  regions,  California,  and 
the  Plains,  which  together  have  over  four- 
fifths  of  the  national  total. 

In  addition  to  having  the  largest  share  of 
the  commercial  forest  land,  individual  east- 
ern regions  also  have  the  largest  proportions 
of  total  land  area  that  is  classed  as  commer- 
cial forest.  For  example.  New  England  has 
only  6 percent  of  the  Nation's  forest  land  but 
76  percent  of  the  total  land  area  of  the  region 
is  commercial  forest  land.  In  contrast,  only 
43  percent  of  the  total  land  area  in  the  Pacific 
Northwest  is  commercial  forest  land,  although 
this  is  the  highest  percentage  in  the  West.  In 
four  eastern  regions,  over  half  of  the  land 
area  is  commercial  forest:  76  percent  in  New 
England,  60  percent  in  the  South  Atlantic  Re- 
gion, 59  percent  in  the  Southeast,  and  57  per- 
cent in  the  West  Gulf  Region. 

Softwood  and  Hardwood  Types  About  Equal 
in  Area 

It  is  significant  that  the  total  commercial 
forest  area  is  almost  equally  divided  between 
the  two  major  type  groups,  softwoods  and 
hardwoods.  This  is  important  from  the  stand- 
point of  what  may  be  expected  with  respect  to 
future  growth  and  productivity  from  the  lands. 
Furthermore,  there  is  almost  an  equal  area 
of  softwood  types  in  the  East  and  in  the  West. 
Hardwood  types,  on  the  other  hand,  are  con- 
centrated almost  exclusively  in  the  East, 


where  they  exceed  the  area  of 

softwood  types 

West  Includes  Coastal  Alaska 

by  roughly  two  to  one: 

Figure 

9 

Softwood  types 

Hardwood  types 

Total 

(million  acres) 

(million  acres) 

(million  acres) 

North 

35.  1 

138.9 

174.  0 

South 

81.6 

111.7 

193.  3 

West  and  Coastal  Alaska 

117.4 

3.9 

121. 3 

All  sections 

234.  1 

254.  5 

488.  6 

DISTRIBUTION  OF  THE  FOREST  RESOURCE 
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Three  eastern  types  - -oak-hickory,  loblolly-shortleaf  pine,  and  oak-gum-cypress  - - 
each  exceed  in  area  the  most  widespread  western  type,  which  is  ponderosa  pine  (table 
16).  The  oak-hickory  type  includes  nearly  one-fourth  of  the  total  commercial  forest  land 
area  of  the  Nation,  and  is  twice  as  extensive  as  the  next  most  widespread  type  which  is 
loblolly-shortleaf  pine.  The  ponderosa  pine  and  Douglas -fir  types  which  are  the  most  ex- 
tensive in  the  West  represent  only  8 and  6 percent,  respectively,  of  our  total  commer- 
cial forest  land  area.  These  type  distributions  are  significant  in  that  they  foreshadow  the 
probability  that  the  timber  inventory  of  the  future  will  shift  towards  hardwoods  as  the 
eastern  types  are  built  up  and  as  the  old-growth  conifers  of  the  West  are  utilized. 

Three-fourths  of  the  Commercial  Forest  Area  is  Privately  Owned 

Privately  owned  forest  lands,  and  mainly  those  in  farm  and  "other"  private  (i.e.  , 
exclusive  of  forest  industry)  ownership,  hold  the  key  to  the  Nation's  future  timber  sup- 
plies.6 Nearly  three-fourths  of  all  commercial  forest  land  is  in  private  ownership,  and 
over  four -fifths  of  this,  or  about  60  percent  of  the  national  total,  is  owned  by  farmers 
and  the  "other"  private  group  (fig.  11). 

Public  ownerships  account  for  one-fourth  of  all  commercial  forest  land  with  the 
largest  concentration  in  the  national  forests.  The  hational  forests  contain  17  percent 
(table  17). 

The  23,  500  forest  industry  owners  comprise  one-half  of  one  percent  of  the  total 
number  of  ownerships  and  13  percent  of  the  forest  land.  They  are  exceeded  in  impor- 

6 The  significance  of  ownership  as  a factor  in  future  timber  supplies  is  discussed  in  more  detail  in  a latter  section  of  this 
summary  so  only  the  broad  highlights  relative  to  type  of  ownership,  sectional  distribution,  and  size  class  of  ownership  are  presented 
here. 
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Table  15.— Forest  land  area,  1953 


Section  and  region 

Total  forest  land 

Commercial 
forest  land 

Noncommercial 
forest  land 

Mi  1 1 1 on 

Mi  1 1 ion 

Mi l lion 

North: 

acres 

Percent 

acres 

Percent 

acres 

Percent 

New  England 

31.4 

5 

30.6 

6 

.8 

i1) 

Middle  Atlantic 

44.9 

7 

42.2 

9 

2.7 

2 

Lake 

55.2 

8 

53.3 

11 

1.9 

1 

Central — 

42.7 

6 

42.4 

9 

.3 

t1) 

Plains — 

34.6 

5 

5.5 

1 

29.1 

17 

Total,  North — 

208.8 

31 

174.0 

36 

34.8 

20 

South: 

South  Atlantic 

47.3 

7 

46.1 

9 

1.2 

1 

Southeast 

96.9 

15 

95.0 

19 

1.9 

1 

West  Gulf 

53.1 

8 

52.2 

11 

.9 

(X) 

Total,  South — — 

197.3 

30 

193.3 

39 

4.0 

2 

West: 

Pacific  Northwest: 

Douglas-fir  subregion 

29.0 

4 

25.4 

5 

3.6 

2 

Pine  subregion — 

25.1 

4 

20.0 

4 

5.1 

3 

Total- 

54.1 

8 

45.4 

9 

8.7 

5 

California 

42.6 

6 

17.3 

4 

25.3 

14 

Northern  Rocky  Mtn. 

55.3 

8 

33.8 

7 

21.5 

12 

Southern  Rocky  Mtn.— 

89.6 

14 

20.5 

4 

69.1 

40 

Total,  West 

241.6 

36 

117.0 

24 

124.6 

71 

Continental  United  States— 

647.7 

97 

484.3 

99 

163.4 

93 

Coastal  Alaska 

16.5 

3 

4.3 

1 

12.2 

7 

All  regions 

664.2 

100 

488.6 

100 

175.6 

100 

1 Less  than  0.5  percent. 


Table  16. — Major  forest  type  groups  in  the  United  States  and  Coastal  Alaska,  1953 


Major  forest  type  group 

Area 

Million  acres 

Percent 

Oak-hickory  (E)1 

112.2 

23 

Loblolly-shortleaf  pine  (E) 

58.5 

12 

Oak-gum-cypress  (E) 

40.3 

8 

Ponderosa  pine  (W) — — 

37.5 

8 

Maple-beech-birch  (E) 

33.4 

7 

Douglas-fir  (W) 

31.7 

6 

Other  softwood  types: 

East 

58.3 

12 

West 

48.2 

10 

Other  hardwood  types: 

East 

64.6 

13 

West 

3.9 

1 

All  types 

488.6 

100 

1 Letters  in  parentheses  identify  the  type  group  as  eastern  or  western. 
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Table  17. —Ownership  of  commercial  forest  land,  by  section,  1953 


Ownership 

All 

sections 

North 

South 

West  and  Coastal 
Alaska 

Mi  1 1 ion 

Mi  l lion 

Mi l l ion 

Mi l l ion 

Private: 

acres 

acres 

acres 

acres 

Farm 

165.2 

61.4 

90.1 

13.7 

Forest  industries 

62.4 

14.1 

33.5 

14.8 

Other 

130.7 

66.1 

53.0 

11.6 

Total—  — 

358.3 

141.6 

176.6 

40.1 

Public: 

National  forest — — 

84.8 

10.3 

10.4 

64.1 

Other  Federal 

18.3 

2.8 

3.8 

11.7 

State  and  local — 

27.2 

19.3 

2.5 

5.4 

Total 

130.3 

32.4 

16.7 

81.2 

All  ownerships — 

488.6 

174.0 

193.3 

121.3 

tance,  both  as  to  acreage  owned  and  number,  by  farm  and  also  by  "other  private" 
ownership . 

The  pattern  of  ownership  varies  widely  in  different  parts  of  the  country.  Farm  own- 
ership and  other  nonforest  industry  private  ownership  is  concentrated  in  the  North  and  in 
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the  South.  Forest  industry  is  concentrated  in  the  South  where  one-half  of  all  forest  in- 
dustry ownership  occurs,  the  balance  being  rather  equally  distributed  between  the  North 
and  the  West.  Public  ownership,  on  the  other  hand,  is  least  in  the  South,  and  greatest  in 
the  West.  It  is  of  interest  too  that  in  the  West  farm  and  "other  private"  ownership  to- 
gether greatly  exceed  and  individually  nearly  equal  the  area  owned  by  forest  industries. 

In  no  section  of  the  country  is  forest  industry  the  predominant  ownership  area-wise. 

The  three -fourths  of  the  commercial  forest  land  which  is  in  private  ownership  is 
distributed  among  4.  5 million  owners,  of  whom  3.4  million,  or  75  percent,  are  farm 
owners.  Thus,  this  group  is  the  largest  single  identifiable  class,  controlling  one-third 
of  the  total  commercial  forest  land,  and  making  up  three -fourths  of  the  number  of  owners 
(table  18). 


Table  18. — Number  and  area  of  private  commercial  forest  land  ownerships  in  the  United 

States  and  Coastal  Alaska,  1953 


Ownership 

size  class  (acres) 

Ownership 

Number 

Total 

of 

1 

area 

50,000 

5,000 

500 

100 

Less 

owners 

and 

to 

to 

to 

than 

larger 

50,000 

5,000 

500 

100 

Mi  1 1 ion 

Mill  ion 

Mi  llion 

Mi l l ion 

Mi  l lion 

Mi l lion 

Thousand 

acres 

acres 

acres 

acres 

acres 

acres 

3,382.5 

165.2 

5 

4.5 

23.2 

59.2 

77.8 

Forest  industry: 

21.3 

34.7 

18.6 

10.6 

3.1 

1.9 

p 

23.3 

21.8 

1.3 

O 

o C* 

2.0 

4.4 

1.6 

2 5 

.1 

P 

(2) 

0 <— 

Total 

23.5 

62.4 

42.0 

14.4 

3.4 

2.1 

.5 

1,104.7 

130.7 

15.8 

15.8 

19.8 

36.6 

42.7 

Total,  private  area 

— 

358.3 

58.3 

34.7 

46.4 

97.9 

121.0 

Total,  number  of 

owners  (thousands) 

4,510.7 

p 5 

46.3 

586.5 

3,875.1 

1 State  basis.  Owners  holding  commercial  forest  land  in  two  or  more  States  are  counted 
more  than  once. 

2 Less  than  0.1. 


As  would  be  expected  with  an  ownership  pattern  predominantly  controlled  by  farmers, 
the  size  class  of  ownership  is  predominantly  small.  One-third  of  the  private  commercial 
forest  land  is  owned  by  3.9  million  individuals  with  less  than  one  hundred  acres  each.  An 
additional  one -fourth  of  the  land  is  in  some  590  thousand  more  ownerships  of  100  to  500 
acres  each  (fig.  12).  The  distribution  of  both  privately  owned  commercial  forest  land  and 
number  of  private  owners  is  as  follows: 


Size  of  ownership  Percent  of  privately  Percent  of  number 

in  acres owned  area  of  private  owners 


50,  000  + 16  Negl. 

5,000-50,000 10 

500-5,000 13  1 

100-500  27  13 

Less  than  100  34  86 

Total 100  100 
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With  farm  ownerships  concentrated  in  units 
of  500  acres  and  less,  the  reverse  is  true  in 
forest  industry  ownerships  where  two- 
thirds  are  in  ownerships  of  50,  000  acres  and 
larger.  Lumber  industry  ownership  is  fairly 
well  divided  among  ownerships  above  5,  000 
acres,  but  pulp  industry  ownership  is  con- 
centrated in  the  50,  000  and  larger  size  class. 
The  most  uniform  ownership  distribution  ac- 
cording to  size  of  holding  is  in  the  "other" 
private  group.  There  the  concentration  tends 
towards  the  small  ownerships,  but  there  is 
also  substantial  acreage  in  the  large  and  very 
large  size  classes. 

Sawtimber  and  Poletimber  Stands  About 
Equal  in  Area 

One  criterion  of  forest  condition  and  a 
factor  in  future  productivity  is  size  of  timber. 
On  a national  basis  the  stand-size  class  dis- 
tribution of  timber  is  reasonably  good.  Some- 
thing over  one -third  of  the  area  is  in  saw- 
timber  and  slightly  over  one -third  is  in 
stands  of  poletimber  trees.  A little  less  than 
a third  of  the  area  is  in  seedlings  and  saplings 
or  is  nonstocked. 

On  a sectional  basis  sawtimber  stands 
predominate  in  the  West,  mainly  because  of 
the  50  million  acres  of  old-growth  virgin 
stands  still  present,  three -fifths  of  which  is 
found  in  the  national  forests.  Poletimber 
stands  predominate  in  the  North  and  South. 
The  nonstocked  areas  of  the  East,  about 
equally  divided  between  North  and  South,  con- 
siderably exceed  the  western  area  of  either 
young-growth  sawtimber  or  poletimber 
stands.  The  total  nonstocked  area  of  about  42 
million  acres  is  only  a little  less  than  the 
total  remaining  area  of  old-growth  timber, 
and  is  presently  contributing  little  or  nothing 
to  future  timber  supplies  (table  19). 


WHO  OWNS  THE  PRIVATE 
COMMERCIAL  FOREST  LAND 
IN  UNITED  STATES 


3,900,000 
OWNERSHIPS 
WITH  LESS 
THAN  100 
ACRES  EACH 


590,000 
OWNERSHIPS 
WITH 
100  to  500 
ACRES  EACH 


46,000 
OWNERSHIPS 
WITH 
500  to  5,000 
ACRES  EACH 


34% 


AAAAAAA 


27% 


AAA 


13% 


2,300  A A A 

ownerships  mmm 

WITH  5,000 
to  50,000 
ACRES  EACH 


10% 


283 

OWNERSHIPS 
WITH  MORE 
THAN  50,000 
ACRES  EACH 


16% 


Figures  are  percent  of  privately  owned  area 


Includes  Coastal  Alaska 


Figure  I 2 


Table  19. — Stand -size  classes,  1953 


Stand-size  class 

Total 

North 

South 

West  and 
Coastal 
Alaska 

Ah  i l ion 

Mi  1 1 ion 

Mi  1 1 ion 

Mi  l Lion 

Sawtimber  stands: 

acres 

Percent 

acres 

acres 

acres 

Old  growth 

50.0 

10 

Negl. 

Negl. 

50.0 

Young  growth 

132.7 

27 

47.7 

60.5 

24.5 

Total 

182.7 

37 

47.7 

60.5 

74.5 

Poletimber  stands 

169.5 

35 

65.5 

78.4 

25.6 

Seedling  and  sapling  stands- 

94.8 

19 

44. 2 

38.3 

12.3 

Nonstocked  areas 

41.6 

9 

16.6 

16.1 

8.9 

All  classes 

488.6 

100 

174.0 

193.3 

121.3 
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One-fourth  of  Commercial  Forest  Area  is  Poorly  Stocked  or  Nomstocked 

In  addition  to  the  42  million  acres  of  commercial  forest  land  with  less  than  10  per- 
cent stocking,  there  are  73  million  acres  which  are  10  to  40  percent  stocked.  Thus  a 
total  of  26  percent  of  the  commercial  forest  lands,  exclusive  of  old-growth  stands,  sup- 
port less  than  40  percent  of  full  stocking  (table  20).  About  74  percent  of  the  forest  land 
is  40  percent  or  more  stocked.  Unfortunately  information  is  not  available  to  divide  this 
category  between  good  stocking  (70  percent  and  over)  and  medium  stocking  (40  to  70  per- 
cent). Probably  more  than  half  of  the  lands  that  are  40  percent  or  more  stocked  would 
fall  in  the  medium  group  rather  than  in  the  high-stocking  category. 


Table  20. — -Stocking  of  commercial  forest  land,  1953 


Degree  of  stocking 

Total 

North 

South 

West  and 
Coastal 
Alaska 

Mi  1 1 1 on 
acres 

324.3 

72.7 

41.6 

Percent 

74 

17 

9 

Mi  1 1 ion 
acres 
126.8 

30.6 

16.6 

Million 

acres 

149.7 

27.5 

16.1 

Mi l lion 
acres 

47.8 

14.6 

8.9 

10  to  40  percent———--———- 

LUuO  OilCLii  _Lv_y  0 

Total—— — — — 

1 438.6 

100 

174.0 

193.3 

1 71.3 

1 Excluding  50  million  acres  of  old-growth  sawtimber  stands. 


The  younger  stands  have  more  than  their  proportionate  share  of  poor  stocking. 
Whereas  12  percent  of  the  young-growth  sawtimber  area  is  poorly  stocked,  17  percent  of 
the  poletimber  area  and  29  percent  of  the  seedling  and  sapling  stands  are  so  classified. 
The  69  million  acres  of  poorly  stocked  seedling  and  sapling  stands  and  nonstocked  areas 
are  mainly  in  the  Southeast  and  Lake  States.  These  regions  account  for  more  than  half 
the  total.  This  large  area,  which  is  almost  equal  to  the  sawtimber  area  of  the  West 
offers  one  of  the  best  possibilities  for  increasing  timber  supply  (fig . 13). 
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There  is  No  Excess  of  Forest  Land 


Whether  there  is  enough  land  available  for  commercial  timber  production  is  a key 
question  and  an  extremely  difficult  one  to  answer.  Heretofore  it  has  generally  been  ac- 
cepted that  there  was  ample  forest  land  in  the  United  States  to  meet  foreseeable  needs  if 
the  land  were  adequately  "put  to  work".  Now  this  no  longer  appears  clearly  evident. 

If  the  estimates  of  realizable  growth  as  subsequently  outlined  reflect  anywhere  near 
the  maximum  intensity  of  forestry  that  may  ultimately  be  expected,  it  appears  clear  that 
there  will  not  be  sufficiently  intensive  forestry  applied  to  enough  land  to  satisfy  the  upper 
estimate  of  potential  demand.  But,  if  the  intensity  of  forestry  that  now  prevails  in  some 
European  countries,  or  something  approaching  it,  were  to  be  applied  in  the  United  States, 
it  is  believed  that  our  forest  land  could  ultimately  supply  enough  timber  to  meet  foresee- 
able needs.  The  current  productivity  of  forest  land  in  the  United  States  is  low  in  relation 
to  the  biological  potential  of  the  land.  On  the  other  hand,  the  biological  potential  is  pretty 
much  an  academic  concept  from  the  standpoint  of  practicable  attainability  over  large 
areas . 

Although  the  trend  of  commercial  forest  land  area  in  the  United  States  has  been  con- 
sistently downward,  there  does  not  appear  to  have  been  any  great  change  since  about 
1920  when  the  first  estimate  was  made  that  compared  reasonably  well  with  present  stand- 
ards and  concepts.  The  present  estimate  of  484  million  acres  in  continental  United  States 
compared  to  the  Forest  Service  estimate  of  461  million  acres  made  in  1945  indicates  a 
23  million  acre  increase  in  commercial  forest  land.  This  is  believed  due  to  two  factors: 
(1)  changes  in  land  use,  and  (2)  more  accurate  estimates.  The  largest  addition  was  in  the 
South  where  10  million  acres  of  farm  land  reverted  to  commercial  forest.  Substantial 
changes  occurred  in  the  West  through  reclassification  of  noncommercial  to  commercial 
forests,  and  in  the  North  some  4 million  acres  of  forested  swamps  and  poor  aspen  sites 
were  reclassified.  On  the  other  hand,  there  have  been  shifts  in  the  opposite  direction 
resulting  from  clearing  land  for  reservoir  sites,  parks,  rights-of-way,  and  urban  uses. 

It  would  appear,  however,  that  in  anticipation  of  probable  increases  in  population, 
further  urbanization,  further  development  of  our  national  highway  system,  and  needs  for 
agricultural  land  to  meet  food  requirements,  the  long-term  trend  and  pressures  will  be 
in  the  direction  of  less  area  for  commercial  forestry  purposes.  This  probability,  andthe 
difficulties  (even  under  anticipated  progress  in  forestry)  of  meeting  potential  future  de- 
mands for  timber  indicates  that  further  significant  withdrawals  of  commercial  forest 
land  for  other  uses  should  in  general  be  avoided;  or  should  be  made  with  full  realization 
that  such  withdrawals  may  adversely  affect  future  timber  supplies. 

TIMBER  VOLUMES 

The  quantity  of  timber  in  the  United  States  and  the  extent  of  forest  land  are  the  two 
most  fundamental  aspects  of  the  forest  situation.  Timber  volumes  are  somewhat  analo- 
gous to  a storekeeper's  inventory.  Timber  is  the  basic  raw  material  from  which  current 
supplies  are  drawn.  Because  timber  grows  and  thus  is  a renewable  natural  resource, 
present  timber  volumes  have  great  significance  for  the  future.  They  constitute  the  capi- 
tal to  which  growth  is  added.  And  because  of  the  long-time  nature  of  forestry  trees  now 
growing  will  necessarily  constitute  the  available  supply  for  some  time  in  the  future. 

Throughout  the  Timber  Resource  Review  quantities  of  timber  are  discussed  in  two 
classes:  (1)  Sawtimber,  or  trees  large  enough  to  be  manufactured  into  lumber;  and  (2) 
growing  stock  which  includes  not  only  the  sawtimber,  but  also  trees  of  smaller  size 
which  meet  some  commercial  needs,  but  are  generally  too  small  to  be  made  into  lum- 
ber. More  precise  definitions  are  given  in  Chapter  IX. 

The  differentiation  of  the  sawtimber  portion  of  the  growing  stock  has  long  been  fol- 
lowed. It  is  continued  in  the  Timber  Resource  Review  because  sawtimber  has  been,  and 
will  continue  to  be,  the  backbone  of  the  Nation's  timber  economy.  From  sawtimber  in 
1952,  came  96  percent  of  the  sawlogs  cut  and  56  percent  of  the  pulpwood.  More  than  half 
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of  the  timber  cut  from  growing  stock  for  fuelwood  was  sawtimber,  and  even  about 
one-third  of  the  fence  posts.  Sawtimber  comprised  34  percent  of  the  timber  cut  in  1952 
for  all  products.  Hence  the  quantity  of  sawtimber  continues  to  be  of  prime  importance. 

The  Timber  Resource  Review  is  the  first  national  study  to  include  volume  of  cull 
trees  and  of  dead  trees  suitable  for  salvage.  This  was  done  because  such  material  is 
being  increasingly  used  for  commercial  purposes.  The  terms  "live  sawtimber"  and 
"growing  stock"  as  used  in  the  Timber  Resource  Review  are  roughly  comparable  to  the 
terms  "sawtimber"  and  "all  timber"  as  used  by  the  Forest  Service  in  its  Reappraisal 
study  in  1945.  However,  estimates  for  these  categories  are  not  comparable  without  ad- 
justment of  the  1945  estimate  as  subsequently  explained. 

The  Nation's  total  inventory  of  timber  on  commercial  forest  land  at  the  beginning  of 
1953  was  605  billion  cubic  feet,  which  included  2,  094  billion  board  feet  of  sawtimber. 
Table  21  summarizes  the  basic  over-all  figures  on  timber  volumes  in  terms  of  sawtim- 
ber trees,  growing  stock,  and  various  other  classes. 

Table  21. — Timber  volume  in  United  States  and  Coastal  Alaska,  1953 


Class  of  material 


Growing  stock: 

Live  sawtimber  trees — 

Sawlog  portions 

Upper  stems 

Total,  live  sawtimber 

Live  poletimber  trees 

Total,  growing  stock 

Salvable  dead  trees 

Total,  all  classes— — 


All  timber 

Sawtimber1 

Billion 
cu.  ft. 

331 

48 

Billion 
bd.  ft. 

2,057 

379 

138 

2,057 

517 

56 

9 

23 

2,057 

37 

605 

2,094 

■’■Included  in  all-timber  volume  but  also  measured  in  board  feet. 


Over  Two-thirds  of  Sawtimber  Volume  is  in  the  West 

About  70  percent  of  all  the  live  sawtimber  volume  is  in  the  West  and  Coastal  Alaska 
In  terms  of  growing  stock,  the  West  has  a smaller  proportion  (56  percent)  of  the  total 
but  still  has  well  over  half  the  timber  volume: 


Area 

Growing  stock 

Live  sawtimber 

(percent) 

(percent) 

(percent) 

North 

--  36 

22 

13 

South 

--  40 

22 

17 

West  and  Coastal  Alaska- 

--  24 

56 

70 

All  sections 

--  100 

100 

100 

The  distribution  of  timber  volumes  is  significantly  different  than  the  distribution  of 
forest  area.  The  70  percent  of  sawtimber  volume  in  the  West  occurs  on  only  24  percent 
of  the  forest  land,  whereas  the  East  with  76  percent  of  the  forest  land  has  only  30percent 
of  the  sawtimber  volume.  The  principal  reasons  for  this  are  the  heavy  volumes  of  old- 
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growth  timber  on  50  million  acres  in  the  West  and  the  generally  low  volumes  per  acre  in 
the  East. 

Regional  timber  volumes  are  summarized  in  table  22.  Three  states,  Oregon,  Wash- 
ington, and  California,  contain  54  percent  of  all  sawtimber  volume,  and  every  western 
region  with  the  exception  of  the  southern  Rocky  Mountains  contains  more  sawtimber  vol- 
ume than  any  eastern  region.  Coastal  Alaska,  on  the  other  hand,  often  thought  of  as  an 
important  reservoir  of  softwood  timber,  has  only  about  4 percent  of  the  total. 


Table  22. — Timber  volume  by  regions,  1953 


Section  and  region 

Sawtimber1 

Growing  stock 

Total 

Softwood 

Hardwood 

Total 

Softwood 

Hardwood 

Bill  ion 

B i l l ion 

Bill  ion 

Bi llion 

Bi  1 1 ion 

Bill  ion 

North: 

bd.  ft. 

bd.  ft. 

bd.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

New  England 

51 

27 

24 

24 

10 

14 

Middle  Atlantic — 

74 

13 

61 

34 

5 

29 

Lake  States 

50 

14 

36 

25 

7 

18 

Central 

83 

4 

79 

25 

1 

24 

Plains 

8 

1 

7 

3 

(3) 

3 

Total 

266 

59 

207 

111 

23 

88 

South: 

South  Atlantic 

107 

51 

56 

34 

15 

19 

Southeast 

139 

77 

62 

48 

23 

25 

West  Gulf 

111 

55 

56 

32 

13 

19 

Total 

357 

183 

174 

114 

51 

63 

West: 

Pacific  Northwest: 

Douglas-fir  subregion — 

595 

577 

18 

113 

107 

6 

Pine  subregion 

154 

154 

(2) 

33 

33 

(3) 

Total 

749 

731 

18 

146 

140 

6 

California 

360 

354 

6 

67 

64 

3 

Northern  Rocky  Mountain — 

167 

166 

1 

43 

43 

(3) 

Southern  Rocky  Mountain — 

69 

66 

3 

18 

16 

2 

Total 

1,345 

1,317 

28 

274 

263 

11 

Continental  United  States — 

1,968 

1,559 

409 

499 

337 

162 

Coastal  Alaska * 

89 

89 

(2) 

18 

18 

(3) 

All  regions 

2,057 

1,648 

409 

517 

355 

162 

1 In  addition  to  the  live  sawtimber  volume,  there  are  37  billion  board  feet  of  sawtimber 
in  salvable  dead  trees;  of  this  total  34  billion  board  feet  are  in  the  West,  2 billion  in 
the  North,  1 billion  in  the  South. 

2 Less  than  0.5  billion  board  feet. 

3 Less  than  0.5  billion  cubic  feet. 
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Four-fifths  of  Sawtimber  Volume  is  Softwood 


Of  the  2,  057  billion  board  feet  of  live  sawtimber  1,  648  billion  board  feet,  or  80  per- 
cent, is  softwood.  In  terms  of  growing  stock  softwood  comprises  about  two-thirds  of  the 
total. 


About  85  percent  of  the  softwood  sawtimber  volume  occurs  in  the  West,  whereas  93 
percent  of  the  hardwood  volume  occurs  in  the  East  (fig.  14).  This  is  true  despite  the 
fact  that  softwood  types  are  as  extensive  in  the  East  as  in  the  West.  It  can  be  expected 
that  in  the  future  there  will  be  a much  larger  proportion  of  the  total  softwood  volume  oc- 
curring in  the  East,  with  relatively  less  in  the  West  than  is  now  the  case. 


SAWTIMBER  VOLUME 


1406 

BILLIONS  OF  BOARD  FEET 


WEST 


EAST 


West,  Includes  Coastal  Alaska 

Figure  14 


The  North  is  greatly  deficient  in  softwood  sawtimber  volume,  having  only  4 percent, 
but  it  has  about  half  of  the  total  hardwood  sawtimber  volume: 


Growing  stock  Live  sawtimber 


Softwood 

Hardwood 

Softwood 

Hardwood 

(percent) 

(percent) 

(percent) 

(percent) 

North 

7 

54 

4 

51 

South 

14 

39 

11 

42 

West  and  Coastal  Alaska-- 

79 

7 

85 

7 

All  sections 

100 

100 

100 

100 

The  sectional  distribution  of  softwood  and  hardwood  volume  in  terms  of  growing  stock  is 
not  greatly  different  from  sawtimber  distribution  (fig.  15). 

A comparison  of  softwood  and  hardwood  volume  distribution  with  distribution  of 
softwood  and  hardwood  types,  both  for  the  country  as  a whole  and  for  each  of  the  three 
main  sections  shows  that  softwood  types  on  the  average  support  heavier  timber  volumes 
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DISTRIBUTION  OF  TIMBER  VOLUME 
ON  COMMERCIAL  FOREST  LAND, 
1953 
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Figure  15 


than  do  hardwood  types  in  terms  of  both  sawtimber  and  growing  stock.  For  example,  the 
softwood  types  represent  48  percent  of  the  commercial  forest  area,  support  80  percent 
of  the  sawtimber  volume,  and  69  percent  of  the  growing  stock  volume  (table  23). 

Five  Species  Comprise  Two-thirds  of  the  Sawtimber  Volume 

Timber  volumes  are  concentrated  in  a relatively  few  primary  species,  or  species 
groups  (table  24).  Five  such  species,  or  groups,  namely,  Douglas-fir,  ponderosa  pine, 
western  hemlock  and  Sitka  spruce,  western  true  firs,  and  the  southern  pines,  accountfor 
64  percent  of  total  live  sawtimber  volume.  No  hardwoods  are  included  in  the  first  five, 
although  the  sawtimber  volume  of  the  oaks,  the  most  important  hardwood  group,  is 
almost  as  great  as  that  of  the  southern  yellow  pines. 
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Table  23. --Distribution  of  forest  types  and  timber  volumes  1953 


Item 

All 

sections 

North 

South 

West  and 
Coastal  Alaska 

Commercial  forest  land: 

Percent 

Percent 

Percent 

Percent 

Softwood  type  area — 

48 

7 

17 

24 

Hardwood  type  area— 

52 

29 

22 

1 

Total 

100 

36 

39 

25 

Growing  stock: 

Softwood  volume-— 

69 

5 

10 

54 

Hardwood  volume — — - — — 

31 

17 

12 

2 

Total 

100 

22 

22 

56 

Live  sawtimber: 

Softwood  volume— — 

80 

3 

9 

68 

Hardwood  volume- — — — — - 

20 

10 

8 

2 

Total— — — 

100 

13 

17 

70 

Table  24.— Timber  volume  by  species,  in  the  United  States  and  Coastal  Alaska 


Species  group 


Eastern  softwoods: 

Southern  yellow  pine — — — ■ — ■■ — - 

Other  eastern  softwoods 

Eastern  hardwoods: 

Sugar  maple,  beech,  yellow  birch — 

Other  eastern  hardwoods- — - — 

Total - — - — — 

Western  softwoods: 

Douglas -fir— — — — 

Ponderosa  and  Jeffrey  pine ______ 

Western  hemlock  and  Sitka  spruce- — 

True  firs — — . — — — — 

Sugar  and  western  white  pine — — — — 

Other  western  softwoods- — - — — 

Total . — . — 

Western  hardwoods 

All  species — — — . 


Growing  stock 

Live  sawtimber 

Pi  1 1 ion  cu.  ft . 

Billion  bd.  ft. 

49 

174 

25 

68 

74 

242 

53 

146 

19 

51 

18 

51 

61 

133 

151 

381 

98 

532 

43 

224 

43 

208 

38 

184 

10 

57 

6 

36 

43 

165 

281 

1,406 

11 

28 

517 

2,057 
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Growing  stock  volume  by  species  or  species  groups  is  distributed  differently  than 
sawtimber  volume.  Douglas-fir  is  still  first,  but  the  oaks  rank  second,  and  the  volume 
of  southern  pines  is  greater  than  the  volume  of  ponderosa  pine.  Following  are  the  five 
leading  species  or  species  groups  in  terms  of  percentage  of  sawtimber  and  growing 
stock  volumes: 


Species  Sawtimber 

(percent) 

Douglas-fir 26 

Ponderosa  and  Jeffrey  pine 11 

Western  hemlock  and  Sitka 

spruce 10 

Western  true  firs 9 

Southern  yellow  pine 8 

Total 64 


Species  Growing  stock 

(percent) 

Douglas-fir 19 

Oaks 10 

Southern  yellow  pine 10 

Ponderosa  and  Jeffrey  pine 8 

Western  hemlock  and  Sitka 

spruce 8 

Total 55 


Sawtimber  Equally  Divided  between  Public  and  Private  Ownerships 


Slightly  more  than  half  of  the  total  sawtimber  volume  is  privately  owned  (fig.  16). 
About  15  percent  is  in  farm  ownership,  37  percent  in  forest  industry  and  other  private 
and  44  percent  in  Federal  ownership.  Unfortunately,  unlike  forest  area,  timber  volume 
in  forest  industry  ownership  as  distinct  from  other  non-farm  private  ownership  was  not 
estimated  separately. 


On  a sectional  basis,  privately  owned  timber  constitutes  about  90  percent  of  the 
sawtimber  volume  in  both  the  North  and  South,  and  is  fairly  equally  divided  betweenfarm, 
and  forest  industry  and  other  private  ownerships.  In  the  West,  the  pattern  of  timber 
ownership  is  distinctly  different.  There  half  the  timber  volume  is  in  national-forest 
ownership  and  three-fifths  is  in  public  ownership  of  all  types  (table  25). 
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Table  25. — Ownership  of  live  sawtimber,  by  section,  1953 


Ownership 

All 

sections 

North 

South 

West 

Coastal 

Alaska 

Bi l lion 

Billion 

Bill  ion 

Bill  ion 

Billion 

Private: 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

F arm 

308 

102 

144 

62 

— 

Forest  industry  and  other— 

772 

132 

178 

462 

(X) 

Total-—" — 

1,080 

234 

322 

524 

(X) 

Public: 

National  forest- — — 

766 

13 

23 

647 

83 

Other  Federal 

135 

4 

8 

117 

6 

State  and  local 

76 

15 

4 

57 

— 

Total ■ 

977 

32 

35 

821 

89 

All  ownerships 

2,057 

266 

357 

1,345 

89 

1 Only  322,000  M bd.  ft. 


Ownership  differs  greatly  between  softwoods  and  hardwoods  (table  26).  The  great 
bulk  of  the  hardwood  sawtimber  volume  is  in  private  ownership  and  is  fairly  evenly  dis- 
tributed between  farm,  and  forest  industry  and  other  private  ownership.  On  the  other 
hand,  well  over  half  of  the  softwood  sawtimber  volume  is  in  public  ownership  with  farm 
ownership  relatively  unimportant.  The  national  forests  and  the  non-farm  private  owners 
are  the  two  principal  groups  controlling  the  softwood  sawtimber  volume. 


Table  26. — Ownership  of  live  sawtimber,  by  softwood  and  hardwood,  1953 


Ownership  class 

Total 

Softwood 

Hardwood 

B 1 1 lion 

Bill  ion 

Bill  ion 

Private: 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Farm — — — 

308 

140 

168 

Forest  industry  and  other' — — • 

772 

579 

193 

Total,  private — — * — — 

1,080 

719 

361 

Public : 

National  forest — — 

766 

740 

26 

Other  Federal — — — ■ — 

135 

127 

8 

State  and  local-——- — 

76 

62 

14 

Total,  public — 

977 

929 

48 

All  ownerships 

2,057 

1,648 

409 

The  distribution  of  timber  volumes  among  ownerships  is  not  the  same  as  the  distri- 
bution of  forest  land.  In  the  West,  for  example,  non-farm  private  ownerships  control  22 
percent  of  the  commercial  forest  area,  but  32  percent  of  the  sawtimber  volume.  This 
means  that  this  class  of  ownership  in  the  West  holds  the  preferred  timbered  areas-- 
those  with  the  heaviest  stands  per  acre.  National  forests,  on  the  other  hand,  include  53 
percent  of  the  forest  area  in  the  West  and  51  percent  of  the  timber  volume.  Thus, 
national-forest  timberlands  are  about  average  for  the  West. 
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For  the  country  as  a whole,  national  forests  control  17  percent  of  the  commercial 
forest  area  and,  due  to  the  old-growth  timber  stands  on  Western  national  forests,  they 
contain  37  percent  of  existing  sawtimber  volume.  Farm  ownerships  on  the  other  hand, 
contain  34  percent  of  the  area  but  only  15  percent  of  the  volume;  and  forest  industry  and 
other  private  39  percent  of  the  area,  and  37  percent  of  the  volume.  Timber  in  farm  own- 
ership, therefore,  is  indicated  as  being  poorer  than  average  for  the  country  as  a whole, 
and  is  likewise  poorer  than  average  in  the  South  (table  27). 


Table  27.— Distribution  of  ownership  of  commercial  forest  area  and  of  live  sawtimber  volume,  1953 


Ownership 

All  sections 

North 

South 

West  and  Coastal 
Alaska 

Area 

Volume 

Area 

Volume 

Area 

Volume 

Area 

Volume 

Private: 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

34 

15 

35 

38 

46 

40 

ii 

5 

Forest  industry  and  other 

39 

37 

46 

50 

45 

50 

22 

32 

Total 

73 

52 

81 

88 

91 

90 

33 

37 

Public : 

National  forest 

17 

37 

6 

5 

6 

7 

53 

51 

Other  Federal 

4 

7 

2 

1 

2 

2 

10 

8 

State  and  local 

6 

4 

11 

6 

1 

1 

4 

4 

Total 

27 

4 8 

19 

12 

9 

10 

67 

63 

All  ownerships 

100 

100 

100 

100 

100 

100 

100 

100 

Timber  Quality  Outlook  is  Not  Favorable 

The  need  for  high-quality  timber  is  difficult  to  appraise.  The  higher  grades  of  lum- 
ber and  other  quality  products  command  premium  prices.  As  quality  timber  in  terms  of 
large-size,  slow-growing,  and  knot-free  logs  has  become  scarcer,  there  have  been  im- 
portant developments  in  technology  which  have  offset  in  part  the  need  for  such  high-qual- 
ity material.  There  are  numerous  ways  to  overcome  defects  in  the  manufacturing  proc- 
ess, and  these  should  not  be  minimized  in  appraising  the  future  need  for  quality.  Some 
are  convinced  that  quality  is  no  longer  a factor  to  be  considered  with  respect  to  timber 
supplies,  and  that  national  needs  will  be  adequately  met  merely  by  growing  sufficient 
cellulose  irrespective  of  size,  species,  condition,  or  growth  rate  of  the  individual  tree. 
The  Forest  Service  does  not  subscribe  to  this  view.  It  believes  that  the  only  safe  policy 
for  the  next  several  decades  is  to  continue  to  grow  substantial  amounts  of  high-quality 
timber,  although  it  recognizes  that  quality  is  not  as  essential  as  formerly.  With  proper 
cultural  measures,  quality  timber  may  be  obtained  from  smaller  and  younger  trees  than 
prevailed  in  the  old-growth  virgin  forests  which  are  now  approaching  their  end. 

There  are  many  criteria  of  quality.  The  sawtimber -growing  stock  distinction  al- 
ready mentioned  is  one  crude  measure.  Log  grades,  the  prevalence  of  cull  trees,  tree 
size,  and  species  are  all  indicators  of  quality.  There  is  relatively  little  nationwide 
quantitative  information  on  quality,  but  there  are  numerous  spot  indicators  which  in  the 
aggregate  point  conclusively  to  the  decline  in  quality  of  timber  stands. 

Nearly  10  percent  of  the  sound  timber  volume  in  the  United  States  is  in  cull  trees. 
The  proportion  is  even  higher  in  hardwoods.  Although  some  of  the  cull  trees  are  being 
used  for  pulpwood  in  the  East,  their  suitability  for  sawlogs  is  extremely  limited.  More- 
over they  are  utilizing  valuable  growing  space  and  represent  one  of  the  reasons  why  so 
much  of  the  forest  land  does  not  rate  higher  stocking.  Cull  is  particularly  important  as 
a factor  in  the  poor  quality  of  the  hardwood  stands  of  the  East.  This  is  emphasized  by 
the  fact  that  cull  hardwood  trees  are  equivalent  in  volume  to  one-fourth  of  the  entire 
hardwood-growing  stock.  In  the  South,  the  ratio  is  one-third,  and  in  the  southeastern 
region  the  sound  volume  in  cull  trees  is  equal  to  42  percent  of  the  volume  of  the  hard- 
wood growing  stock. 
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Log  grades  are  also  a reflection  of  quality.  Studies  based  on  three-fourths  of  the 
total  hardwood  sawtimber  volume  in  the  East  show  that  two -thirds  of  the  sawtimber  vol- 
ume when  inventoried  by  log  grades  would  qualify  only  as  the  relatively  poor  Grade  3 
logs,  whereas  ZO  percent  would  fall  in  the  Grade  2 medium  category,  and  only  13  per- 
cent in  the  good  Grade  1 category.  The  quality  of  hardwood  stands  is  shown  diagrammati- 
cally  in  figure  17,  which  combines  log  grade  information  and  volume  of  hardwoods  in 
cull  trees.  There  is  no  question  but  that  low-quality  wood  predominates  in  hardwood 
stands . 

low  quality  of  wood  predominates 
in  hardwood  stands 


LOG  QUALITY  IN  EASTERN 
HARDWOOD  STANDS 


Figure  17 

Tree  size,  likewise,  reflects  quality.  Generally  added  growth  means  better  quality 
until  over-maturity  and  decay  set  in.  Small  trees  have  few  high-quality  logs.  As  yet  tree 
size  does  not  appear  to  be  a major  factor  in  the  West  because  of  the  concentration  of 
volume  in  old-growth  stands.  This  is  apparent,  from  the  distribution  of  sawtimber  vol- 
ume by  species  and  diameter  class  groupings  shown  in  table  28.  In  the  East,  however, 
two-thirds  of  all  softwood  sawtimber  volume  is  in  trees  of  15  inches  and  less,  and  one- 
fourth  of  the  volume  is  in  the  smallest  (10-inch)  diameter  class. 
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Table  28. — Distribution  of  sawtimber  volume  by  tree-diameter  class,  1953 

WEST 


Tree-diameter 
class  (inches) 

All  western 
softwoods 

Douglas -fir 

Ponderosa  and 
Jeffrey  pines 

Sugar 

and  western 
white  pine 

Percent 

Percent 

Percent 

Percent 

12  to  22 

23 

18 

20 

21 

22  to  32 

27 

23 

36 

20 

32  and  larger 

50 

59 

44 

59 

All  classes 

100 

100 

100 

100 

EAST 


Tree  diameter  class  (inches) 

All  eastern  species 

Softwood 

Hardwood 

10 

12  and  14 — 

16  and  18 

20  and  larger 

All  classes 

Percent 

9 

42 

27 

22 

Percent 

24 

43 

21 

12 

Percent 

42 

30 

28 

100 

100 

100 

In  a few  places  trends  in  tree  size  are  evident  between  timber  inventories.  For  ex- 
ample, between  1935  and  1948  softwood  trees  in  Mississippi  20  inches  and  larger  de- 
creased 42  percent  in  number.  In  the  South  Atlantic  region  between  1930  and  1953  sur- 
veys, the  percentage  of  softwood  sawtimber  trees  20  inches  and  larger,  declined  from 
17  to  14  percent,  and  hardwood  trees  in  the  same  size  class  from  47  to  34  percent. 

The  better  quality  species  appear  to  be  diminishing.  In  the  South  the  longleaf- slash 
pine  type  is  losing  ground  to  the  loblolly-shortleaf  pine  type,  which,  in  turn,  is  being 
replaced  in  some  places  by  aggressive  hardwood  types.  The  once  extensive  white  pine 
type  of  the  Lake  States  has  been  reduced  to  about  a million  acres,  and  has  been  replaced 
by  an  aspen-birch  type.  Hardwoods  tend  to  supplant  softwoods  in  the  spruce-fir  stands  in 
the  Northeast.  In  the  West  other  conifers  are  not  uncommonly  superseding  the  more 
valuable  white  pine,  Douglas -fir  and  ponderosa  pine. 

In  the  aggregate,  these  indicators  show  that  timber  quality  is  on  the  downgrade.  De- 
spite technological  advances  which  offset  in  part  the  need  for  quality,  it  is  believed  that 
quality  will  become  more,  instead  of  less,  of  a problem  during  the  next  several  decades . 

Timber  Volume  Trends 


Broad  generalizations  comparing  1953  estimates  of  total  timber  volume  in  either 
growing  stock  or  sawtimber  with  previous  estimates  of  national  totals  can  only  be  mis- 
leading. Such  comparisons,  to  be  valid,  need  to  take  account  of  differences  in  survey 
standards  and  as  a minimum  need  to  segregate  softwoods  from  hardwoods,  and  eastern 
species  from  western  species. 
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Comparisons  of  past  published  estimates  in  board  feet  or  cubic  feet  with  the  esti- 
mates in  the  Timber  Resource  Review  are  not  valid,  as  explained  in  Chapter  II.  There 
are  numerous  and  complex  reasons  for  lack  of  comparability  such  as  changing  utilization 
standards,  changing  diameter  limits,  changing  definitions  of  forest  land,  changing  cri- 
teria as  to  commercial  species,  and  changing  standards  for  defect.  Likewise,  there  have 
been  improvements  in  techniques  which  contribute  to  lack  of  comparability. 

However,  because  such  comparisons  will  inevitably  be  made,  and  because  they  are 
naturally  a matter  of  considerable  interest,  an  effort  has  been  made  to  adjust  earlier 
surveys  to  Timber  Resource  Review  standards.  The  revised  figures  representing  the 
best  possible  adjustment  of  the  earlier  survey  estimates  appear  in  table  29.  These  ad- 
justed estimates  show  an  increase  in  growing  stock  from  1945  to  1953  of  8 billion  cubic 
feet  and  a decrease  of  38  billion  board  feet  of  sawtimber.  But  these  generalizations  in 
themselves  have  little  significance. 

Table  29. — Estimates  of  timber  volume  in  the  United  States,1  1930-53 


Year 

As  published2 

As  adjusted  for  comparability 

Growing  stock 

Sawtimber 

Growing  stock 

Sawtimber 

1930 

1954 

Billion  cu.  ft. 

487 

519 

470 

498 

Billion  bd.  ft. 

1,668 

1,764 

1,601 

1,968 

Bi  l lion  cu.  ft . 

527 

508 

490 

498 

Billion  Id.  ft. 

2,171 

2,096 

2,006 

1,968 

1 Excluding  Coastal  Alaska. 

2 Sources:  1930 — U.S.  Dept.  Agr.  Forest  Serv.  A National  Plan  for  American  Forestry. 

1933;  1938 — Cong.  U.S.,  Joint  Committee  on  Forestry.  Forest  Lands  of  the  U.S.  1941;  1945 — 
U.S.  Dept.  Agr.  Forest  Serv.  Gauging  the  Timber  Resources  of  the  U.S.  1946. 

In  an  effort  to  better  interpret  the  trends,  the  original  Forest  Service  estimates  for 
1945  have  been  adjusted  in  additional  detail,  and  are  compared  to  the  Timber  Resource 
Review  estimates  in  terms  of  both  growing  stock  and  live  sawtimber,  and  in  terms  of 
eastern  softwoods,  eastern  hardwoods,  and  western  species,  in  table  30.  It  is  apparent 
that  there  has  been  about  a 5 percent  decrease  in  both  sawtimber  volume  and  growing 
stock  volume  of  western  species,  almost  exclusively  softwoods.  This,  however,  is  to  be 
expected,  and  is  not  an  undesirable  trend.  It  is  due  to  the  fact  that  the  old-growth  over- 
mature forests  of  the  West  are  being  harvested,  and  growth  to  replace  utilized  inventory 
cannot  be  expected  on  such  lands  until  they  are  cut  and  regenerated  to  more  thrifty 
forests . 

Perhaps  most  significant  is  a 2 percent  decrease  in  softwood  sawtimber  volume  in 
the  East,  and  a 9 percent  increase  in  hardwood  sawtimber  volume.  The  softwood  de- 
crease is  an  undesirable  trend.  Softwood  sawtimber  should  be  increasing  in  the  East. 
Although  an  increase  in  hardwood  sawtimber  volume  is  not  an  adverse  trend,  it  is  un- 
fortunate that  some  of  it  is  replacing  the  more  desirable  softwood.  The  much  greater  in- 
crease in  Eastern  hardwood  growing  stock  volume  relative  to  sawtimber  volume  shows 
that  the  small-size  hardwood  trees  are  increasing  at  a faster  rate  than  are  the  sawtimber 
trees . 
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Table  30. — Comparison  of  timber  volume  in  the  United  States,1  1945  and  1953 


Species  groups 

Growing  stock 

Live  sawtimber 

1945  2 

1953 

Difference 

19452 

1953 

Difference 

Eastern  softwoods 

Eastern  hardwoods 

Western  species 

Bill  ion 
cu.  ft. 
74 
129 
287 

Bi l l ion 
cu.  ft. 

74 

151 

273 

Percent 

0 

+17 

-5 

Bil  lion 
bd.  ft. 
247 
351 
1,408 

Bill  ion 
bd.  ft. 
242 
381 
1,345 

Percent 

-2 

+9 

-5 

All  species 

490 

498 

+2 

2,006 

1,968 

-2 

1 Excluding  Coastal  Alaska. 

2 Adjusted  to  1953  basis. 


Supplementary  Sources  of  Timber  Volumes  Are  Not  Significant  in  Foreseeable  Future 


Past  appraisals  of  the  timber  situation,  as  in  the  Timber  Resource  Review,  have 
been  limited  largely  to  consideration  of  live  sawtimber  volumes  and  growing  stock  on 
commercial  forest  land.  Such  estimates  constitute  the  basic  timber  inventory,  which  is 
the  source  of  timber  growth,  and  to  which  the  United  States  must  look  for  the  great  bulk 
of  its  timber  supplies. 

As  previously  mentioned,  national  estimates  have  been  made  for  the  first  time  of  the 
volume  of  cull  trees,  and  salvable  dead  trees.  In  addition,  a rough  estimate  has  been 
made  of  wood  volumes  in  the  pinyon  pine-juniper  and  hardwood  types  on  noncommercial 
forest  lands  of  the  West;  and  of  timber  volumes  in  Interior  Alaska.  All  these  estimates 
have  been  brought  together  in  table  31.  It  is  apparent  that  the  growing -stock  volume  from 
the  various  supplementary  sources  if  completely  available  would  equal  at  least  one- 
third  of  the  growing  stock  volume  on  commercial  forest  land.  But  the  additional  saw- 
timber  volume,  which  could  come  only  from  Interior  Alaska  and  from  salvable  dead 
trees,  would  add  only  10  percent  to  the  sawtimber  inventory  on  commercial  land. 

Both  growing  stock  and  sawtimber  volumes  also  occur  on  areas  reserved  from  tim- 
ber use  and  on  nonforest  areas  in  narrow  roadside  strips,  fence  rows,  small  woodland 
plots  too  small  to  be  included  in  the  standard  inventory,  and  in  urbanized  areas.  Volumes 
on  these  areas  have  not  been  estimated. 


Although  the  supplementary  sources  of  timber  enumerated  in  table  31  should  not  be 
overlooked,  they  are  not  particularly  significant  with  respect  to  sawtimber.  Moreover, 
with  the  possible  exception  of  volumes  in  cull  trees,  dead  trees,  and  hardwood  limbs,  it 
is  most  unlikely  that  they  will  enter  into  available  timber  supplies  in  the  foreseeable 
future.  Only  under  conditions  of  extraordinary  national  emergency,  important  changes 
in  State  and  national  conservation  policies,  or  a major  change  in  the  economic  availa- 
bility of  Alaska,  would  timber  from  these  various  supplementary  sources  become 
available. 


It  may  be  more  practical  to  stretch  existing  timber  supplies  through  utilization  of 
amounts  now  lost  as  logging  residues  or  unused  plant  residues,  through  reduction  of 
mortality,  through  the  further  reduction  of  fuelwood  consumption  and  the  utilization  of 
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Table  31. — Timber  supply  sources  currently  or  potentially  available  to  the 

United  States,  1953 


Source 


Estimated  volume 


United  States  and  Coastal  Alaska: 

a.  Commercial  forest  land — 

Growing  stock  and  live  sawtimber 

Cull  trees 

Salvable  dead  trees 

Saplings  and  noncommercial  species — 

b.  Noncommercial  forest  land — 

Reserved  for  special  uses,  including  State  and  national 
parks,  wild  and  wilderness  areas,  and  community 
watersheds 
Unreserved — 

Pinyon  pine-juniper  and  hardwoods  types  in  the  West- 
Other  unreserved  forest  classed  as  unproductive  or 
inaccessible  for  timber  use 

c.  Nonforest  land,  including  tree-covered  land  in  suburban 

and  metropolitan  areas,  city  parks,  shelterbelts,  fence 
rows,  scattered  timbered  plots  less  than  10  acres  in 
West  and  3 acres  in  East,  and  narrow  wooded  strips 
along  streams  and  highways 


Rillion 
cu.  ft. 

517 

56 

9 

23 

Unknown 

Unknown  but 
substantial 


34 

Unknown 

Unknown  but 
substantial 


Bill  ion 
Id.  ft. 

2,057 

37 


Unknown  but 
substantial 


Negl. 

Unknown 

Unknown  but 
substantial 


Interior  Alaska-— 


32 


180 


Other  United  States  possessions 


Negl. 


Negl. 


wood  now  used  for  that  purpose  in  other  ways,  and  through  greater  reliance  on  imports 
from  Canada.  Volumes  attributable  to  these  items  in  1952  are  as  follows: 


Item 


Growing  Stock  Sawtimber 

(Billion  cu,  ft.  ) ( Billion  bd.  ft.  ) 


Logging  residues 1.4 

Unused  plant  residues 1.4 

Mortality  less  salvage 2.  7 

Fuelwood  consumption 1.0 


2.  7 

9.6 
2.  2 


These  are  simply  indicators  of  the  amounts  of  timber  that  annually  are  directed  into 
these  channels.  To  the  extent  that  such  amounts  can  be  utilized  or  find  their  way  into 
other  channels  of  consumption  the  national  wood  supply  would  be  augmented. 

TIMBER  GROWTH  AND  UTILIZATION 


In  addition  to  information  on  forest  land  areas  and  amounts  of  standing  timber,  there 
are  two  other  key  characteristics  of  the  forest  situation,  an  understanding  of  which  is 
essential  not  only  with  respect  to  present  day  conditions,  but  also  because  of  their  im- 
plications for  the  future.  These  are  the  rates  at  which  forests  are  growing  and  are  being 
utilized.  Growth  is  especially  significant  in  that  this  characteristic  of  continuous  re- 
placement differentiates  timber  from  other  physical  structure  raw  material  resources 
which  are  nonrenewable. 
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In  appraising  timber  growth,  and  timber  utilization  or  cut,  care  should  be  taken  not 
to  over-emphasize  or  misuse  broadly  generalized  growth-cut  balances.  There  is  a popu- 
lar tendency  to  believe  that  if  over -all  national  comparisons  indicate  that  growth  exceeds 
cut,  the  forest  situation  is  favorable,  and  if  cut  exceeds  growth  the  reverse  is  true. 
Neither  conclusion  is  justified.  Significant  comparisons  of  growth  and  cut  are  the  rela- 
tionships by  species,  or  by  softwoods  and  hardwoods,  or  by  certain  regions.  Even  here 
care  must  be  taken  not  to  confuse  growth-cut  ratios  based  on  old-growth  timber  with 
those  for  second  growth,  or  ratios  for  growing  stock  with  those  for  sawtimber,  nor  to 
overlook  the  level  at  which  the  balance  or  unbalance  may  occur.  Uninformed  use  of 
growth-cut  relationships  often  demonstrates  the  aptness  of  the  phrase  that  a "little 
knowledge  is  a dangerous  thing.  " 


Growth  Is  Increasing 

Timber  growth  as  used  in  the  Timber  Resource  Review  is  net  growth  which  means 
growth  after  deductions  for  mortality.  In  this  respect  it  differs  from  the  growth  esti- 
mates in  the  1945  Reappraisal  report  of  the  Forest  Service  which  used  gross  growth  or 
growth  before  deductions  were  made  for  mortality.  The  1944  estimates  are  also  not  di- 
rectly comparable  because  of  changing  inventory  standards  over  the  years.  For  this  and 
other  reasons  the  1944  estimates  have  been  adjusted  in  the  subsequent  discussion  to  per- 
mit valid  comparisons  with  1952.  Annual  growth  includes  the  growth  of  timber  on  hand  at 
the  beginning  of  the  year  plus  the  total  volume  of  young  timber  that  becomes  measurable 
during  the  year  (commonly  referred  to  as  "ingrowth"). 

As  in  the  Reappraisal,  growth  estimates  apply  to  the  year  preceding  the  date  of  in- 
ventory. The  inventory  estimates  were  made  as  of  January  1,  1953  but  they  are  referred 
to  as  "1953"  estimates.  The  growth  period  is  the  calendar  year  1952. 

Growth  up  9 percent  since  1944 


It  is  significant  and  reassuring  that  sawtimber  growth  in  1952  was  9 percent  greater 
than  the  adjusted  1944  level  (table  32  and  fig.  18).  The  change  is  even  more  significant 
in  the  second  growth  of  the  East.  Here  softwood  and  hardwood  sawtimber  growth  in- 
creased 12  and  15  percent  respectively  over  1944.  The  percentage  increases  in  growing 
stock  growth  were  somewhat  more  pronounced. 


Table  32. — Comparison  of  timber  growth  in  the  United  States,  1944  and  1952 


Species  group 

Growing  stock 

Live  sawtimber 

19441 

1952 

Difference 

19441 

1952 

Difference 

Eastern  softwoods — 
Eastern  hardwoods — 
Western  species 

All  species 

Bi  llion 
cu.  ft. 

3.8 

5.9 
2.8 

Bill  ion 
cu.  ft. 

4.4 

7.1 

2.7 

Percent 
of  m 4 

+16 

+20 

-4 

Bi l lion 
bd.  ft. 
15.2 
16.6 
11.6 

Bi l lion 
bd.  ft. 

17.0 

19.1 

11.2 

Percent 
of  i944 

+12 

+15 

-3 

12.5 

14.2 

+14 

43.4 

47.3 

+9 

1 Adjusted  to  1952  basis. 


In  the  West  sawtimber  growth  decreased  3 percent  between  1944  and  1952  and  grow- 
ing stock  growth  showed  a 4 percent  decline.  As  old-growth  areas  in  the  West  are  cut 
and  second-g rowth  stands  reach  measurable  size  western  growth  should  substantially  in- 
crease. Considering  the  large  areas  of  second  growth  in  the  West  it  would  be  expected 
that  western  growth  would  be  greater  in  1952  than  in  1944.  A probable  explanation  of  the 
decrease  is  unusually  high  mortality  due  to  bark  beetle  attacks  in  the  Northern  Rockies, 
and  accelerated  cutting  of  second-growth  timber. 
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SAWTIMBER  GROWTH, 
1944  AND  1952 


billions  of  board  feet  47.3 


1944  1952 


Figure  18 


One-half  of  the  Nation's  timber 
growth  is  in  the  South 

The  South  leads  the  Nation  in  growth  of  both  sawtimber  and  growing  stock.  Likewise, 
it  leads  both  West  and  North  in  softwood  growth  and  lags  only  slightly  behind  the  North  in 
growth  of  hardwoods.  Of  the  national  total  of  47.4  billion  board  feet  of  sawtimber  growth 
in  1952,  51  percent  occurred  in  the  South.  Over  20  percent  occurred  in  the  Southeast  re- 
gion alone--almost  equal  to  the  sawtimber  growth  in  the  entire  West  (table  33).  In  terms 
of  growing  stock,  with  a national  total  of  14.  2 billion  cubic  feet,  the  South  grew  48  per- 
cent or  6.8  billion.  Growth  in  the  West  continues  to  be  held  down  by  the  large  residual  of 
old-growth  timber  which  has  little  net  growth. 

Sixty  percent  of  all  sawtimber  growth  in  the  South  is  softwoods,  as  well  as  half  of  all 
growing  stock  growth.  Only  in  the  North  do  hardwoods  dominate  the  growth  picture  and 
there  nearly  four -fifths  of  the  sawtimber  growth  is  in  hardwoods. 

Mortality  of  timber  by  causative  agents,  importance,  and  geographical  occurrence 
is  subsequently  discussed  in  the  section  on  "Protection  Against  Destructive  Agencies.  " 
Total  mortality  (without  reference  to  amounts  salvaged)  is  shown  in  table  33  where  it  is 
apparent  that  mortality  averages  about  25  percent  of  growth  of  both  sawtimber  and  grow- 
ing stock,  and  is  substantially  higher  in  softwoods  than  in  hardwoods.  If  mortality  could 
be  substantially  reduced,  it  would  be  one  of  the  most  effective  measures  to  extend  the 
available  supply  of  timber. 

One -third  of  sawtimber  growth 
is  southern  yellow  pine 

The  growth  of  southern  yellow  pines  as  a group  in  1952  was  14.2  billion  board  feet, 
or  about  30  percent  of  total  sawtimber  growth  (table  34).  The  growth  of  southern  pines  so 


-57- 


Table  33. — Net  annual  growth  of  timber  on  commercial  forest  land  by  regions,  1952 


Section  and  region 

Growing  stock 

Live  sawtimber 

Total 

Softwood 

Hardwood 

Total 

Softwood 

Hardwood 

Bi  l lion 

Bill  ion 

Bi  l lion 

Bill  ion 

Bill  ion 

Bill  ion 

North: 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

bd.  ft. 

bd.  'ft. 

New  England 

.88 

.29 

.59 

1.86 

.91 

.95 

Middle  Atlantic 

1.35 

.15 

1.20 

3.16 

.47 

2.69 

Lake  States 

1.18 

.32 

.86 

2.69 

.80 

1.89 

Central 

1.13 

.05 

1.08 

3.96 

.25 

3.71 

Plains 

.12 

.01 

.11 

.40 

.04 

.36 

Total,  North 

4.66 

.82 

3.84 

12.07 

2.47 

9.60 

South: 

South  Atlantic 

1.91 

.97 

.94 

6.88 

3.67 

3.21 

Southeast 

3.06 

1.72 

1.34 

10.04 

6.68 

3.36 

West  Gulf 

1.84 

.88 

.96 

7.10 

4.15 

2.95 

Total,  South 

6.81 

3.57 

3.24 

24.02 

14.50 

9.52 

West: 

Pacific  Northwest: 

Douglas-fir  subregion- 

1.00 

.94 

.06 

5.15 

5.01 

.14 

Pine  subregion 

.33 

.33 

(X) 

.83 

.82 

.01 

Total — 

1.33 

1.27 

.06 

5.98 

5.83 

.15 

California 

.59 

.54 

.05 

2.94 

2.89 

.05 

Northern  Rocky  Mtn. — 

.60 

.59 

.01 

1.53 

1.51 

.02 

Southern  Rocky  Mtn. 

.22 

.91 

.03 

.73 

.68 

.05 

Total,  West — ■ — 

2.74 

2.59 

.15 

11.18 

10.91 

.27 

Continental  U.  S. 

14.21 

6.98 

7.23 

47.27 

27.88 

19.39 

Coastal  Alaska 

.03 

.03 

C1 2) 

.13 

.13 

(X) 

All  regions 

14.24 

7.01 

7.23 

47.40 

28.01 

19.39 

Mortality,  All  regions 

3.49 

2.24 

1.25 

12.52 

10.09 

2.43 

Mortality  as  percent  of 

growth — 

25 

32 

17 

26 

36 

13 

1 Less  than  0.005 

2 These  estimates  represent  the  current  level  of  mortality  indicated  by  trends  over  a 
period  of  years,  as  determined  in  1952.  The  estimates  of  mortality  in  1952  shown  sub- 
sequently in  the  protection  discussion  in  this  Chapter  are  the  same  except  in  the  West. 
The  1952  mortality  in  the  West  is  higher  by  .02  billion  cubic  feet  of  growing  stock  and 
.15  billion  board  feet  of  sawtimber  than  used  in  these  periodic  estimates  due  to  ab- 
normally high  1952  mortality  in  the  Northern  Rocky  Mtn.  region. 
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Table  34. — Growth  and  cut  by  species  group,  1952 


Growing  stock 

Live  sawtimber 

Species  group 

Growth 

Cut 

Ratio  of 
growth 
to  cut1 

Growth 

Cut 

Ratio  of 
growth 
to  cut1 

Eastern  softwoods: 

Southern  yellow  pine 

Bill  i on 
cu.  ft. 

3.48 

Bill  i on 
cu.  ft. 

3.03 

1.15 

» 

Bi  l lion 
bd.  ft. 
14.15 

Bil  lion 
bd.  ft. 
11.61 

1.22 

White,  red,  and  jack  pine 

.27 

.26 

1.05 

.91 

.97 

.93 

Spruce  and  balsam  fir — ■ — 

.29 

.24 

1.20 

.74 

.67 

1.11 

Other  eastern  softwoods — 

.34 

.22 

1.56 

1.17 

.84 

1.39 

Total — — — 

4.38 

3.75 

1.17 

16.97 

14.09 

1.20 

Eastern  hardwoods: 

Oak 

2.48 

1.29 

1.92 

7.32 

4.89 

1.49 

Sugar  maple,  beech, 

yellow  birch 

.72 

.33 

2.21 

1.88 

1.29 

1.46 

Yellow  poplar — 

.29 

.22 

1.33 

.95 

.99 

.96 

Other  eastern  hardwoods— 

3.59 

1.41 

2.54 

8.97 

5.04 

1.78 

Total-  

7.08 

3.25 

2.18 

19.12 

12.21 

1.57 

Western  softwoods: 

Douglas-f  ir— — 

.90 

1.97 

.46 

4.43 

11.96 

.37 

Ponderosa  and  Jeffrey 
pine— 

.48 

.60 

.79 

1.84 

3.60 

.51 

Western  white  and  sugar 

.10 

.10 

1.03 

.53 

.61 

.88 

Redwood 

.08 

.16 

.47 

.40 

.99 

.40 

Other  western  softwoods— 

1.07 

.91 

1.18 

3.84 

5.30 

.72 

2.63 

3.74 

.70 

11.04 

22.46 

.49 

Western  hardwoods — ■ — 

.15 

.02 

6.48 

.27 

.08 

3.30 

All  species 

14.24 

10.76 

1.33 

47.40 

48.84 

.97 

1 Ratios  computed  before  rounding. 

dominated  the  sawtimber  growth  picture  that  it  exceeded  the  growth  of  all  other  soft- 
woods combined,  both’eastern  and  western,  and  was  not  far  behind  the  combined  growth 
of  all  hardwoods.  Douglas-fir  dominated  the  growth  of  western  softwoods,  and  the  oaks 
accounted  for  nearly  40  percent  of  sawtimber  growth  of  eastern  hardwoods. 

The  distribution  of  growth  among  hardwood  species  is  significant.  Five  of  the  more 
desirable  hardwoods  - -white  oak,  red  oak,  yellow  birch,  sugar  maple,  and  yellow  pop- 
lar - -accounted  for  less  than  30  percent  of  eastern  hardwood  growth.  A group  of  other 
hardwoods,  increasingly  used  for  pulpwood  accounted  for  an  additional  30  percent.  Much 
of  the  remaining  40  percent  of  hardwood  sawtimber  growth  is  in  less  desirable  species. 

In  terms  of  growing  stock  growth,  the  southern  yellow  pines  again  dominated  the 
picture  and  accounted  for  one-fourth  of  the  total.  They  are  exceeded,  however,  by  a 
miscellaneous  group  of  eastern  hardwoods  which  include  many  of  the  less  desirable 
species . 
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Cut  is  Mainly  Softwood  Sawtimber 


Timber  cut  is  the  term  used  to  describe  the  volume  of  standing  timber  that  is  cut  for 
various  timber  products  or  destroyed  in  logging  whether  removed  from  the  woods  or  left 
unused,  it  includes  therefore,  logging  residues  and  it  is  equivalent  to  "commodity  drain" 
as  used  in  the  1945  Reappraisal. 

The  flow  of  timber  products  from  growing  stock  to  end  product  in  1952  is  graphi- 
cally illustrated  in  figure  19  which  shows  the  growing  stock  in-put  from  both  East  and 
West,  the  amount  from  cull  and  dead  trees,  and  net  imports,  as  well  as  losses  due  to 
logging  and  plant  residues,  and  the  final  products. 

Three-fourths  of  sawtimber 
cut  is  for  sawlogs 

Of  the  48.  8 billion  board  feet  of  timber  cut  in  1952  an  estimated  36.  6 billion  feet,  or 
75  percent,  was  utilized  for  sawlogs.  The  next  largest  volume,  or  slightly  under  10  per- 
cent of  the  total,  was  for  pulpwood.  Four  principal  items,  sawlogs,  pulpwood,  veneer 
logs  and  bolts,  and  fuelwood,  accounted  for  about  95  percent  of  sawtimber  cut  (table  35). 


Table  35. — Timber  cut  on  commercial  forest  land,  1952 


Products 

Growing  stock 

Live  sawtimber 

Total 

Softwood 

Hardwood 

Total 

Softwood 

Hardwood 

Billion 

Bill  ion 

Bill  ion 

Bill  ion 

Bill  ion 

Bill  ion 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Sawlogs 

6.82 

5.21 

1.61 

36.64 

28.89 

7.75 

Veneer  logs  and  bolts 

.49 

.25 

.24 

2.80 

1.57 

1.23 

Cooperage  logs  and  bolts 

.10 

.03 

.07 

.51 

.14 

.37 

Pulpwood 

1.73 

1.46 

.27 

4.69 

4.25 

.44 

Fuelwood 

1.01 

.25 

.76 

2.25 

.60 

1.65 

Piling 

.03 

.03 

(X) 

.16 

.15 

.01 

Poles 

.10 

.10 

(X) 

.47 

.47 

C1) 

Posts 

.13 

.05 

.08 

.22 

.07 

.15 

Hewn  ties 

.11 

.03 

.08 

.48 

.15 

.33 

Round  mine  timbers 

.08 

.02 

.06 

.10 

.04 

.06 

Other 

.16 

.06 

.10 

.52 

.22 

.30 

All  products 

10.76 

7.49 

3.27 

48.84 

36.55 

12.29 

1 Less  than  0.005. 


Three-fourths  of  sawtimber 
cut  is  softwood 


About  36.  6 billion  board  feet,  or  75  percent  of  total  sawtimber  cut  in  1952  was  soft- 
wood. Softwood  likewise  comprised  about  the  same  percentage  of  total  growing  stock  cut 
(table  35).  Softwoods  accounted  for  practically  the  entire  cut  in  the  West.  In  the  South 
about  three-fifths  of  the  cut  was  softwoods,  but  in  the  North  the  cut  of  hardwoods  pre- 
dominated in  both  sawtimber  and  growing  stock. 

Of  the  10.8  billion  cubic  feet  of  growing  stock  cut  for  timber  products  only  1.7 
billion  was  cut  from  poletimber.  The  remainder  or  84  percent  was  cut  from  sawtimber 
trees.  This  shows  how  heavily  the  cut  leans  to  the  larger  sawtimber  size  trees. 
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INPUT  AND  OUTPUT  IN  THE  TIMBER  ECONOMY,  UNITED  STATES,  1952 
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Nearly  half  the  sawtimber  cut 
comes  from  the  West 


In  1952  about  22.5  billion  board  feet  of  sawtimber  was  cut  in  the  West,  excluding 
Coastal  Alaska,  or  about  46  percent  of  the  national  total.  In  terms  of  cubic  feet,  how- 
ever, the  South  lead  with  close  to  half  of  the  total,  followed  by  the  West  with  about  one- 
third  (table  367). 


Table  36. — Timber  cut  by  region,  1952 


Section  and  Region 

Growing  stock 

Live  sawtimber 

Total 

Softwood 

Hardwood 

Total 

Softwood 

Hardwood 

Bi  llion 

Bi  llion 

Bi  l lion 

Bi  llion 

Bi  l lion 

Bill  ion 

North: 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

New  England 

.50 

.36 

.14 

1.76 

1.38 

.38 

Middle  Atlantic 

.47 

.13 

.34 

1.80 

.51 

1.29 

Lake  States — 

.54 

.19 

.35 

1.24 

.38 

.86 

Central 

.40 

.02 

.38 

1.81 

.09 

1.72 

Plains 

.03 

(X) 

.03 

.09 

.01 

.08 

Total,  North 

1.94 

.70 

1.24 

6.70 

2.37 

4.33 

South: 

South  Atlantic 

1.46 

.92 

.54 

5.35 

3.36 

1.99 

Southeast 

2.41 

1.48 

.93 

9.41 

5.72 

3.69 

West  Gulf 

1.19 

.65 

.54 

4.84 

2.64 

2.20 

Total,  South 

5.06 

3.05 

2.01 

19.60 

11.72 

7.88 

West: 

Pacific  Northwest: 

Douglas  fir  subregion 

2.03 

2.02 

.01 

12.22 

12.17 

.05 

Pine  subregion 

.36 

.36 

(X) 

2.05 

2.05 

C1) 

Total 

2.39 

2.38 

.01 

14.27 

14.22 

.05 

California 

.93 

.92 

.01 

5.72 

5.70 

.02 

Northern  Rocky  Mountain 

.33 

.33 

t1) 

1.90 

1.90 

(X) 

Southern  Rocky  Mtn. 

.10 

.10 

(X) 

.56 

.55 

.01 

Total,  West 

3.75 

3.73 

.02 

22.45 

22.37 

.08 

Continental  United  States 

10.75 

7.48 

3.27 

48.75 

36.46 

12.29 

Coastal  Alaska 

.01 

.01 

— 

.09 

.09 

— 

All  regions 

10.76 

7.49 

3.27 

48 . 84 

36.55 

12.29 

1 Less  than  0.005. 

It  is  also  significant  that  between  1944  and  1952  the  West  was  providing  an  increas- 
ing proportion  of  the  total  cut  (table  37).  While  there  was  no  significant  difference  in  the 
total  cut  of  sawtimber  between  the  two  years,  the  sawtimber  cut  in  the  West  rose  20 


7 Table  45  is  the  fourth  and  last  in  a series  of  regional  tables  in  this  chapter.  Most  tabular  material  is  by  section  or  other  ar- 
rangement and  regional  data  are  largely  confined  to  the  individual  chapters  or  appendix.  The  four  regional  tables  included  in  this 
summary  are  those  relating  to  forest  land  (table  15),  timber  volumes  (table  22),  timber  growth  (table  33),  and  timber  cut  (table  36). 
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percent,  reflecting  mainly  an  increase  in  California  where  cut  more  than  doubled  in  the 
interim.  In  contrast,  the  sawtimber  cut  of  eastern  softwoods  dropped  16  percent  between 
1944  and  1952,  and  cut  of  eastern  hardwood  sawtimber  dropped  13  percent.  This  in- 
creased dependence  on  the  West  will  not  be  continued  indefinitely.  The  trend  will  be  re- 
versed as  western  old-growth  is  cutover,  and  as  cut  is  more  nearly  related  to  forest 
area  and  growth  capacities  of  the  land.  The  decreases  in  the  sawtimber  cut  of  eastern 
softwoods  and  eastern  hardwoods  may  explain  in  part  the  increases  in  the  timber  growth 
of  those  species  groups  (table  32).  Likewise  the  increase  in  cut  of  western  species  may 
explain  in  part  the  decrease  in  growth  of  those  species  as  shown  in  the  same  table. 


Table  37. — Comparison  of  timber  cut  in  Continental  United  States,  1944  and  1952 


Species  group 

Growing  stock 

Live  sawtimber 

1944 

1952 

Difference 

1944 

1952 

Difference 

B 1 l lion 
cu.  ft. 

4.1 

4.2 
3.4 

Bill  ion 
cu.  ft. 

3.8 
3 2 

Percent 
of  1999 

-7 

-24 

+9 

Bill  ion 
bd.  ft. 
16.9 
14.0 
18.8 

Bill  ion 
bd.  ft. 

14.1 

12.2 
22.5 

Percent 

of  1999 
-16 
-13 
+20 

3.7 

11.7 

10.7 

-8 

49.7 

48.8 

-2 

One-fourth  of  timber  cut  not  utilized 

Of  the  total  timber  cut  in  1952,  one  foot  out  of  every  four  or  2.  7 billion  cubic  feet 
was  not  utilized  (table  38).  This  is  comprised  almost  equally  of  unused  plant  residues 
and  of  logging  residues.  By  definition,  logging  residues  include  only  the  growing  stock 
cut  or  killed  in  logging  which  does  not  find  its  way  into  some  use.  Such  material  that  is 
initially  left  on  the  ground  and  subsequently  used  in  salvage  logging,  or  logging  for 

Table  38.- — Total  residues  1952 


Source 

Plant 

residues 

Logging 

residues 

Unused  residues 

Used 

Unused 

Total 

Relation  to 
timber  cut 

Mi l l ion 

Mi l lion 

Mi  llion 

Mi  1 1 ion 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Percent 

Lumber — — — . ____ 

1,619 

1,331 

1,020 

2,351 

34 

Veneer- ■ 

180 

25 

100 

125 

25 

Cooperage — — — — 

27 

13 

33 

46 

44 

Pulp — 

170 

— 

72 

72 

4 

Other1 

36 

13 

139 

152 

9 

Total 

2,032 

1,382 

1,364 

2,746 

26 

North 

328 

143 

213 

356 

18 

South 

758 

716 

705 

1,421 

28 

West  and  Coastal  Alaska 

946 

523 

446 

969 

26 

Total 

2,032 

1,382 

1,364 

2,746 

26 

1 Includes  shingle  mills,  box  board,  small  dimension,  turnery  and  excelsior  plants,  and 
other  similar  establishments  utilizing  roundwood. 
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another  product,  is  not  included  in  logging  residues.  One-third  of  the  timber  cut  for  lum- 
ber is  unused,  but  only  4 percent  of  that  cut  for  pulp.  About  the  same  proportion  (28  and 
26  per  cent)  of  timber  cut  is  unused  in  both  the  South  and  the  West,  but  the  North  with  18 
percent  unused  would  appear  to  have  significantly  closer  utilization.  Logging  and  unused 
plant  residues  can,  of  course,  never  be  completely  eliminated.  However,  reduction  in 
residues  is  one  effective  way  of  meeting  increased  needs  for  timber  products  and  making 
local  timber  supplies  go  further.  Reduction  in  the  material  loss  rate  of  34  percent  for 
lumber  affords  the  greatest  opportunity  and  challenge,  both  because  of  the  high  rate  and 
because  of  the  large  quantity  of  material  involved. 

Growth-cut  and  Volume  Relations  Summarized 


For  ready  comparisons  of  the  more  significant  facts  on  timber  volumes  with  those 
on  growth  and  cut,  three  simple  summaries  are  made  at  this  point  (1)  proportions  of 
forest  area,  sawtimber  volume,  growth,  and  cut  are  shown  by  hardwoods  and  softwoods; 
(2)  the  same  by  East  and  West;  and  (3)  relative  importance  of  five  principal  species,  or 
species  groups,  are  shown  in  terms  of  both  volume  and  growth  and  cut. 


The  hardwood  forest  types  which  cover  about  half  the  commercial  forest  area,  sup- 
port only  20  percent  of  the  sawtimber  volume,  supply  about  40  percent  of  the  growth,  but 
only  25  percent  of  the  cut.  Conversely,  the  softwood  types  likewise  covering  about  half 
the  commercial  forest  area  support  80  percent  of  the  sawtimber  volume,  but  furnish  only 
60  percent  of  the  growth  while  yielding  75  percent  of  the  cut; 


Softwood 

Hardwood 

(percent) 

(percent) 

Forest  types  on  commercial  forest  land 52  48 

Live  sawtimber  volume 80  20 

Net  annual  growth  of  sawtimber 59  41 

Annual  cut  of  sawtimber 75  25 


On  an  East-West  breakdown,  the  East  has  75  percent  of  the  forest  area  but  supports 
only  30  percent  of  the  volume.  Its  growth  is  76  percent  of  the  total,  yet  it  yields  only  54 
percent  of  the  total  cut.  Conversely  the  West  has  one-fourth  of  the  area  and  one-fourthof 
the  growth.  But  it  has  70  percent  of  the  volume  and  almost  half  the  cut: 


Commercial  forest  area 

Live  sawtimber  volume 

Net  annual  growth  of  sawtimber 
Annual  cut  of  sawtimber 


East 

(percent) 

West  and 
Coastal  Alas 

(percent) 

--  75 

25 

--  30 

70 

--  76 

24 

--  54 

46 

Five  of  the  leading  species,  or  species  groups,  in  terms  of  both  growing  stock  and 
sawtimber  volume,  are  Douglas-fir,  ponderosa  and  Jeffrey  pine,  western  true  firs, 
southern  yellow  pine,  and  the  oaks.  These  account  for  three-fifths  of  the  sawtimber  vol- 
ume and  growth,  and  70  percent  of  the  cut.  Variations  between  species,  however,  are  of 
most  significance.  The  southern  yellow  pines  with  only  8 percent  of  the  volume  supply 
one-fourth  of  the  cut  and  30  percent  of  the  growth,  whereas  Douglas-fir  with  one-fourth 
of  the  volume  and  one-fourth  of  the  cut  represents  only  9 percent  of  the  growth  (table  39). 


In  terms  of  growing  stock,  southern  yellow  pine  with  9 percent  of  the  volume  ac- 
counts for  about  a quarter  of  both  the  growth  and  the  cut.  The  oaks  with  10  percent  of  the 
volume  account  for  12  percent  of  the  cut  and  17  percent  of  the  growth. 

It  is  apparent  from  these  comparisons,  and  others  that  can  be  drawn  from  table  39, 
that  a small  group  of  species  comprise  the  foundation  of  our  timber  supplies.  It  is  also 
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Table  39. — Comparison  of  volume,  growth,  and  cut  by  principal  species  groups,  1952 

LIVE  SAWTIMBER 


Species  group 

Volume 

Growth 

Cut 

Douglas-fir 

Ponderosa  and  Jeffrey  pine 

Western  true  firs 

Southern  yellow  pine 

Oaks 

Total 

Percent 

26 

11 

9 

8 

7 

Percent 

9 

4 

3 

30 

15 

Percent 

24 

7 

3 

24 

10 

61 

61 

70 

GROWING  STOCK 


Oaks 

Southern  yellow  pine 

Ponderosa  and  Jeffrey  pine 

Western  true  firs 

Percent 

19 

10 

9 

8 

7 

Percent 

6 

17 

24 

3 

2 

Percent 

18 

12 

28 

6 

2 

Total 

53 

52 

66 

apparent  that  in  terms  of  both  sawtimber  and  growing  stock,  these  species  represent  a 
greater  proportion  of  total  cut  than  they  do  of  either  growth  or  volume. 

Over-all  growth-cut  comparisons 
have  little  significance 

One  of  the  most  natural  comparisons  to  make  in  attempting  to  appraise  in  simplified 
terms  the  complex  timber  situation  is  to  determine  whether  growth  exceeds  or  is  less 
than  cut.  Total  growth  has  been  compared  frequently  with  total  cut  in  the  past  by  many 
interested  groups  including  the  Forest  Service,  but  this  is  gross  over-simplification  and 
unless  carefully  qualified  and  explained  may  well  mislead  the  reader  or  conceal  impor- 
tant relations. 

There  are  four  main  reasons  why  an  over-all  growth-cut  relationship  has  relatively 
little  significance: 

(1)  The  mature  old-growth  forests  of  the  West  are  still  being  cut.  These  forests 
show  little  net  growth,  but  heavy  volumes.  Until  these  old-growth  areas  are 
harvested  and  replaced  by  new  second  growth  forests,  it  can  be  expected  that 
cut  will  continue  to  exceed  growth  in  the  West.  To  incorporate  this  unusual 
growth-cut  relationship  into  over-all  national  figures  would  be  inappropriate. 

(2)  Growth -cut  relationships  between  hardwoods  and  softwoods  are  significantly  dif- 
ferent and  softwood  and  hardwood  species  are  not  interchangeable  in  their  mer- 
chantability and  utility.  In  over-all  comparisons  adverse  softwood  relations  may 
be  overbalanced  by  favorable  hardwood  relationships,  thus  concealing  the  more 
significant  softwood  situation. 

(3)  Equally  important,  or  perhaps  more  important,  than  whether  growth  exceeds  or 
is  less  than  cut  is  the  level  at  which  such  relationship  occurs.  In  other  words,  a 
balance  between  growth  and  cut  at  1952  levels  is  of  little  significance  if  future 
requirements  will  bring  a demand  for  cut  (and  growth  to  meet  it)  at  much  higher 
levels.  To  carry  the  illustration  to  an  absurdity,  there  would  be  a balance  be  - 
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tween  growth  and  cut  if  there  were  no  growth  and  no  cut.  Thus  the  balance  is  not 
significant  unless  it  is  at  a sufficiently  high  level  to  meet  the  country's  needs. 

(4)  Growth-cut  relationships  are  frequently  different  depending  on  whether  they  are 
expressed  in  terms  of  sawtimber  or  growing  stock.  Usually  growing  stock 
growth-cut  ratios  are  more  favorable  than  those  for  sawtimber,  which  means 
that  growth-cut  ratios  are  better  when  merchantable  trees  of  all  sizes  are  con- 
sidered than  when  consideration  is  given  only  to  the  larger  and  generally  higher 
quality  trees.  So  long  as  most  of  the  cut  comes  from  sawtimber  (84  percent) 
whereas  growth  is  more  equally  distributed  among  the  large  and  the  small  trees, 
the  tendency  is  for  timber  to  decline  in  average  size.  Favorable  growth-cut 
balances  in  terms  of  growing  stock  do  not  reflect  the  decreasing  size  of  timber. 
That  is  why  the  Forest  Service  continues  to  believe  that  growth-cut  information 
for  sawtimber  is  more  significant  than  that  for  growing  stock. 

In  view  of  the  above  qualifications,  the  more  significant  growth-cut  comparisons  - - 
although  all  are  deficient  with  respect  to  the  question  of  whether  they  are  at  adequate 
levels --are  those  pertaining  to  sawtimber,  eastern  softwoods,  eastern  hardwoods,  and 
by  these  groups  for  the  North  and  the  South.  Growth-cut  ratios  for  western  species  have 
little  meaning. 

Softwood  growth 

exceeds  cut  in  the  East 


The  most  significant  of  all  growth-cut  relationships  is  that  growth  of  eastern  soft- 
wood sawtimber  exceeded  cut  in  1952  by  20  percent  (tables  34  and  40).  In  the  North  the 
plus  margin  for  softwood  sawtimber  was  4 percent,  in  the  South  24  percent.  These  fav- 
orable balances  are  tempered  by  the  realization  that  they  were  achieved  as  much  by  the 
16  percent  reduction  in  cut  of  eastern  softwoods  since  1944  as  by  the  12  percent  increase 
in  growth.  Also,  both  growth  and  cut  are  far  below  productive  capacity  of  the  land. 

Table  40. — Growth  and  cut  by  softwood  and  hardwood,  and  by  section,  1952 


Growing  stock 

Live  sawtimber 

Species  group  and  section 

Growth 

Cut 

Ratio  of 
growth  to 
cut1 

Growth 

Cut 

Ratio  of 
growth 
to  cut1 

All  species: 

Bill  ion 
cu.  ft. 

4. 66 

Billion 
cu.  ft. 

1.94 

2.42 

Bill  ion 
bd.  ft. 
12.07 

Billion 
bd.  ft. 
6.70 

1.80 

South 

6.81 

5.06 

1.33 

24.02 

19.60 

1.22 

West  and  Coastal  Alaska — 

2.77 

3.76 

.76 

11.31 

22.54 

.50 

Total 

14.24 

10.76 

1.33 

47.40 

48.84 

.97 

Softwood: 

North 

.82 

.70 

1.14 

2.47 

2.37 

1.04 

South 

3.57 

3.05 

1.16 

14.50 

11.72 

1.24 

West  and  Coastal  Alaska — 

2.62 

3.74 

.70 

11.04 

22.46 

.49 

Total 

7.01 

7.49 

.93 

28.01 

36.55 

.77 

Hardwood: 

North 

3.84 

1.24 

3.17 

9.60 

4.33 

2.23 

South 

3.24 

2.01 

1.60 

9.52 

7.88 

1.20 

West  and  Coastal  Alaska — 

.15 

.02 

6.48 

.27 

.08 

3.30 

Total 

7.23 

3.27 

2.25 

19.39 

12.29 

1.58 

1 Ratios  computed  before  rounding. 
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Eastern  hardwood  growth  exceeded  cut  of  sawtimber  by  57  percent  (fig.  20).  As 
would  be  expected,  the  more  preferred  hardwoods  in  general  have  less  favorable  ratios 
than  the  less  desired  species. 


SAWTIMBER  CUT  AND  GROWTH, 
EASTERN  UNITED  STATES-! 952 


Figure  20 

In  the  West  the  situation  is  quite  different  and,  in  terms  of  sawtimber,  growth  is 
only  about  half  of  cut,  but  as  previously  emphasized  this  is  due  to  the  residual  of  old- 
growth  timber  in  the  West  and  recent  increases  in  the  rate  of  timber  cut.  Growth-cut 
comparisons  by  section  and  by  softwood  and  hardwood  are  summarized  in  figure  21. 

Most  eastern  species  have 
favorable  growth-cut  ratios 

Among  eastern  softwoods,  all  appear  to  have  favorable  sawtimber  growth-cut  ratios 
except  the  white,  red,  and  jack  pine  group.  The  southern  yellow  pines,  which,  of  course, 
dominate  the  eastern  picture,  show  growth  to  be  22  percent  in  excess  of  cut  of  sawtim- 
ber. In  terms  of  eastern  hardwoods,  yellow  poplar  has  an  adverse  sawtimber  ratio.  But 
for  other  soft-  and  generally  preferred  hardwoods,  growth  exceeds  cut  by  more  than  50 
percent.  For  a group  of  so-called  "other  'hard*  hardwoods",  --which  includes  many  rela- 
tively undesirable  species  - -growth  is  two  and  one-half  times  cut.  These  differences 
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COMPARISON  OF  NET  ANNUAL  SAWTIMBER  GROWTH 


Figure  21 

point  to  declining  quality  with  respect  to  our  future  timber  supply  in  terms  of  species 
composition.  The  ratio  of  growth  to  cut  for  the  various  species  groups  is  as  follows: 


Species  group 

Sawtimber 

Growing  stock 

East: 

Spruce  and  fir 

1.11 

1.  20 

White,  red,  and  jack  pine 

.93 

1. 05 

Southern  yellow  pines 

1.22 

1.  15 

Other  eastern  softwoods 

1.39 

1.56 

Yellow  poplar 

.96 

1. 33 

Other  "soft"  hardwoods 

1.55 

2.  17 

Oak 

1.49 

1.  92 

Sugar  maple,  beech,  and  yellow  birch 

1.46 

2.  21 

Other  "hard"  hardwoods 

---  2.56 

3.  66 
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Species  group 


Sawtimber 


Growing  stock 


West: 

Douglas-fir .37 

Ponderosa  and  Jeffrey  pine . 51 

Western  hemlock .47 

White  and  sugar  pine .88 

R edwood .40 

Other  western  softwoods .91 


.46 
. 79 
. 63 
1. 03 
.47 
1. 56 


Western  hardwoods 


3.  30 


6.48 


Growth-cut  ratios  have  improved 
in  the  past  decade 


One  of  the  most  favorable  features  of  growth-cut  comparisons  with  respect  to  future 
outlook  is  that  since  1944  ratios  of  growth  to  cut  of  both  eastern  softwoods  and  hardwoods 
have  distinctly  improved.  After  adjusting  1944  estimates  to  be  comparable  to  1952,  it 
appears  that  in  1944  growth  of  eastern  softwood  sawtimber  was  only  90  percent  of  cut  in 
contrast  to  the  20  percent  excess  over  cut  in  1952  (table  41). 


Table  41. — Comparison  of  sawtimber  growth  and  cut  in  Continental  United  States, 

1944  and  1952 


Species  group 

19441 

1952 

All  species: 

Growth — — - 

Cut — 

Pi l lion 
bd.  ft. 

43.4 

49.7 

Ra.tio  of 
growth  to  cut 

.88 

Billion 
bd.  ft. 

47.4 

48.8 

Ratio  of 
growth  to  cut 

.97 

Eastern  softwoods: 

Growth— — 

Cut  — ■ — -= — — 

15.2 

16.9 

.90 

17.0 

14.1 

1.20 

Western  softwoods: 

Growth — — - 

Cut — ■ 

11.3 

18.7 

.60 

10.9 

22.4 

.49 

Hardwoods : 

Growth — 

16.9 

14.1 

1.19 

19.4 

12.3 

1.58 

1 Adjusted  to  1952  basis. 


Similarly,  hardwoods  showed  an  excess  of  sawtimber  growth  over  cut  of  19  percent  in 
1944  in  contrast  to  58  percent  in  1952. 

In  western  softwoods  the  trend  has  been  in  the  opposite  direction  and  whereas  growth 
of  sawtimber  was  60  percent  of  cut  in  1944,  it  was  only  49  percent  of  cut  in  1952.  This  is 
an  undesirable  trend  and  is  explained  probably  by  the  20  percent  increase  in  cut  of  west- 
ern species  since  1944,  and  a 3 percent  decrease  in  growth  due  apparently  to  accelerated 
cutting  in  second-growth  softwood  stands  and  abnormally  heavy  insect  losses  in  the 
Northern  Rocky  Mountain  region  in  1952. 
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PROTECTION  AGAINST  DESTRUCTIVE  AGENTS 


One  of  the  greatest  deterrents  to  present  and  future  productivity  of  forest  land  is  the 
damage  caused  by  fire,  insects,  disease,  weather,  animals,  and  other  destructive  agents . 
These  affect  growth  in  many  ways.  They  kill  trees.  They  weaken  tree  vitality  and  slow  up 
growth.  Trees  may  be  deformed  or  stunted.  Seed  may  be  eaten  and  seedlings  eaten, 
grubbed  out,  trampled,  or  broken.  Everyone  is  familiar  with  the  damage  that  may  be 
wrought  by  ice,  snow,  flooding,  blowdown,  and  drought.  Understocking  may  result  from 
these  agents,  as  may  site  deterioration,  and  encroachment  of  inferior  species. 

The  estimated  total  mortality  in  1952  from  all  destructive  agents  was  12.  7 billion 
board  feet,  or  about  one-fourth  of  net  sawtimber  growth  (fig.  22).  About  3.  1 billion  board 
feet  were  salvaged.  If  these  losses  could  be  further  materially  reduced,  the  added  timber 
available  for  use  would  go  a long  way  towards  meeting  the  country's  increasing  needs. 
Growth-cut  relationships  in  both  sawtimber  and  growing  stock  would  become  more  favor- 
able in  many  localities,  and  potential  demand  estimates  would  appear  much  more  attain- 
able . 

Fire  now  ranks  lower  than  either  insects  or  disease  as  a destructive  agent  in  terms 
of  either  mortality  or  the  more  inclusive  concept  of  growth  impact.  In  addition,  in  1952, 
fire  caused  only  about  one-fourth  as  much  mortality  as  did  weather.  Probably  the  major 
reason  why  damage  estimates  show  other  causes  to  be  so  much  more  serious  than  fire  is 
because  of  the  tremendous  strides  made  in  forest  fire  prevention  and  control,  and  the 
much  more  effective  action  against  fire  than  against  other  destructive  agents.  Fire  re- 
mains an  extremely  important  menace  to  forest  productivity  even  under  present-day  in- 

Destructive  forces  still  reap  a big  harvest  in  the 
United  States 


MORTALITY  OF 
SAWTIMBER  IN  1952 


NET  SAWTIMBER 
GROWTH  IN  1952 


(In  billions  of  board  feet) 


Figure  22 


Includes  Coastal  Alaska 
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tensity  of  prevention  and  control  effort.  If  these  efforts  were  relaxed,  fire  could  easily 
become  the  number  one  destroyer  of  the  forest. 

Growth  Impact --A  Concept  for  Estimating  Total  Losses 

In  attributing  losses  due  to  various  destructive  agents,  an  effort  has  been  made  to 
reflect  their  full  impact  on  growth.  It  has  long  been  recognized  that  mortality  loss  occa- 
sioned by  a destructive  agent  may  be  insignificant,  yet  the  annual  loss  in  volume  of  sound 
standing  timber,  through  reduced  growth,  may  be  very  large  over  a period  of  years. 

Thus,  although  heart  rots  seldom  kill  trees,  they  lead  all  agents  in  the  amount  of  damage 
caused. 

For  the  first  time  in  the  Timber  Resource  Review,  nationwide  estimates  have  been 
developed  for  both  mortality  and  this  additional  loss  of  growth. 

A new  term  used  to  describe  this  total  damage  is  "growth  impact".  It  consists  of  two 
elements,  (1)  mortality,  which  simply  means  loss  of  trees  through  death  from  natural 
causes  and  (2)  growth  loss. 

Growth  loss  consists  of  (a)  reductions  in  growth  due  to  reduced  tree  vigor,  increase 
in  amount  of  cull,  site  deterioration,  defoliation,  or  any  other  factors  reducing  growth; 

(b)  losses  in  growth  as  a result  of  delays  or  deficiencies  in  stocking  resulting  from  a de- 
structive agent;  and  (c)  losses  in  growth  and  prospective  yields  due  to  the  killing  of  trees 
below  measured  size.  Thus  growth  impact,  as  used  in  the  Timber  Resource  Review,  con- 
sists of  mortality  in  1952,  plus  the  growth  losses  in  1952  and  subsequent  years  resulting 
from  1952  events.  Growth  impact,  a new  term  for  something  that  has  long  been  recog- 
nized, is  discussed  more  completely  in  Chapter  IY.  It  is  believed  to  be  a more  sound  and 
realistic  indicator  of  the  true  effect  of  destructive  agents  than  is  mortality  alone. 

However,  because  growth  impact  includes  losses  during  a period  of  years  subsequent 
to  a destructive  event,  it  may  not  properly  be  compared  to  growth  in  the  year  in  which  the 
event  occurred.  This  explains  why,  in  estimating  net  growth  for  a single  year,  mortality 
alone  is  deducted  from  gross  growth.  Nevertheless,  comparisons  of  mortality  and  growth 
impact  as  subsequently  presented  show  that  the  latter  may  exceed  mortality  three  to  four 
times.  This  means  that  traditional  bench  marks  as  to  the  significance  of  destructive 
agents  will  need  to  be  greatly  revised  upward. 

Estimates  of  damage  from  destructive  agents  in  the  Timber  Resource  Review  are  not 
comparable  to  damage  estimates  made  in  the  1945  and  earlier  appraisals  of  the  timber 
situation  for  two  reasons: 

(1)  The  Timber  Resource  Review  includes  both  epidemic  and  endemic  losses  from 
insects,  and  disease,  whereas  earlier  appraisals  included  only  estimates  of 
epidemic  timber  losses  not  salvaged.  As  a result,  mortality  in  the  Timber  Re- 
source Review  is  more  than  three  times  that  of  earlier  estimates. 

(2)  Estimates  of  growth  impact  have  been  developed.  This  has  not  been  done  before 
on  a national  scale.  In  cubic  feet  the  growth  impact  from  destructive  agents 
other  than  fire  is  more  than  nine  times  that  of  the  mortality  loss  given  in  the 
1945  Reappraisal.  Failure  to  understand  these  differences  might  lead  to  the 
erroneous  conclusion  that  little  progress  has  been  made  in  controlling  many  of 
the  more  serious  insect  and  disease  epidemics.  Such  a conclusion  would  not  be 
justified. 

In  addition  to  the  insect,  disease,  fire  and  other  losses  which  form  the  basis  for  the 
mortality  and  growth  impact  estimates  in  the  Timber  Resource  Review,  there  are  the  so- 
called  "catastrophic"  losses,  which  are  of  extraordinary  severity  and  so  unusual  as  to  be 
unpredictable  as  to  location  or  frequency.  These  losses  are  discussed  separately  and  are 
one  of  the  major  reasons  why  a "margin"  needs  to  be  added  to  estimates  of  the  growth 
needed  to  meet  potential  demand  estimates. 
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Destructive  Agents  Take  Extraordinary  Toll 


As  noted  earlier,  mortality  of  sawtimber  in  1952  as  the  result  of  damage  by  fire,  dis- 
ease, insects,  weather,  and  other  factors,  was  12.  7 billion  board  feet.  Growth  impact 
was  nearly  4 times  greater  or  43.8  billion  board  feet  (table  42).  These  estimates,  how- 
ever, represent  total  losses  without  allowance  for  the  amount  of  dead  timber  that  was 
utilized.  This  salvage  amounted  to  about  770  million  cubic  feet  of  growing  stock  including 
over  3 billion  board  feet  of  sawtimber.  Thus,  for  sawtimber,  there  was  a net  loss  due  to 
mortality  of  9.6  billion  board  feet,  and  of  40.7  billion  board  feet  due  to  growth  impact.  In 
terms  of  growing  stock  the  net  losses  were  2.  7 billion  cubic  feet  of  mortality  and  10.4 
billion  cubic  feet  of  growth  impact. 


Table  42. — Mortality  and  growth  impact  resulting  from  1952  damage,  by  cause. 

GROWING  STOCK 


Cause 

Mortality1 

Growth 

impact 

Mi  1 1 1 on 

Mi llion 

cu.  ft. 

Percent 

cu.  ft. 

Percent 

Fire 

240 

7 

1,690 

15 

Disease 

770 

22 

5,050 

45 

Insects 

1,000 

28 

1,780 

16 

Weather 

840 

24 

960 

9 

Animals 

70 

2 

1,000 

9 

Other  - 

590 

17 

730 

6 

Total 

3,510 

100 

11,210 

100 

Salvage 

-770 

— 

-770 

— 

Net  loss 

2,740 

— 

10,440 

— 

LIVE  SAWTIMBER 


Fire 

Disease 

Other 

Mill  ion 
bd.  ft. 

780 

2,240 

5,040 

3,390 

190 

1,030 

Percent 

6 

18 

40 

27 

1 

8 

Million 
bd.  ft. 
7,370 
19,890 
8,620 
3,870 
2,720 
1,360 

Percent 

17 

45 

20 

9 

6 

3 

Total 

12,670 

-3,090 

100 

43,830 

-3,090 

100 

Net  loss 

9,580 

-- 

40,740 

— 

1 Estimates  represent  actual  mortality  in  1952.  They  differ  slightly  from  estimates 
presented  in  table  33  which  represent  the  current  level  of  mortality  as  indicated  by  trends 
over  a long  period  of  years,  as  determined  in  1952. 


On  a sectional  basis,  about  70  percent  of  sawtimber  mortality  occurred  in  the  West. 
The  remainder  was  about  equally  divided  between  the  North  and  South  (table  43).  In  terms 
of  growth  impact,  however,  the  distribution  of  loss  was  quite  different  and  was  almost 
equally  divided  between  all  sections  of  the  country. 
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Table  43. — Mortality  and  growth  impact  resulting  from  1952  damage,  by  section. 

GROWING  STOCK 


Section 

Mortality1 

Growth  import 

Mi  llion 

Mi  1 1 ion 

cu.  ft. 

Percent 

cu.  ft. 

Percent 

N orth- — 

1,150 

33 

4,310 

38 

South 

630 

18 

4,000 

36 

West  and  Coastal  Alaska— 

1,730 

49 

2,900 

26 

Total — — — — - — — 

3,510 

100 

11,210 

100 

Salvage 

-770 

— 

-770 

— 

Net  loss — 

2,740 

— 

10,440 

— 

LIVE  SAWTIMBER 


N ort  h — 

South — - — — — 

West  and  Coastal  Alaska— 

Mi l lion 
bd.  ft. 

2,080 

1,770 

8,820 

Percent 

16 

14 

70 

Mi l l ion 
bd.  ft. 
13,840 
15,440 
14,550 

Percent 

32 
35 

33 

Total — — 

Salvage- — — — — — — — — 

12,670 

-3,090 

100 

43,830 

-3,090 

100 

Net  loss • — - 

9,580 

— 

40,740 

— 

1 Estimates  represent  actual  mortality  in  1952  in  contrast  to  estimates  appearing  in' 
table  33  which  represent  the  current  level  of  mortality  as  indicated  by  trends  over  a long 
period  of  years,  as  determined  in  1952.  The  estimates  are  the  same  in  either  case,  except 
for  the  West. 


By  causative  agents,  disease,  insects,  and  fire  were  the  most  important,  regardless 
of  whether  the  comparisons  are  in  terms  of  sawtimber  or  growing  stock,  growth  impact 
or  mortality,  except  that  weather  in  1952  outranked  fire  as  a mortality  cause  with  respect 
to  both  sawtimber  and  growing  stock  (table  42).  These  relationships  are  shown  graphi- 
cally for  sawtimber  in  figure  23. 

Damage  ascribed  to  weather,  animals,  and  a miscellaneous  group  of  other  factors  is 
significant  and  should  not  be  overlooked.  Weather  damage  from  wind,  ice  and  snow, 
lightning  and  drouth  caused  greater  mortality  than  fire  in  1952,  but  had  far  less  growth 
impact.  In  that  year  damage  from  weather  was  far  greater  in  the  West  than  in  other  sec- 
tions. Damage  from  a variety  of  animals  including  domestic  livestock,  big  game,  porcu- 
pines, squirrels,  and  mice,  is  more  serious  in  the  North  and  West  than  in  the  South. 

Such  damage  can  be  controlled  or  reduced. 

Insects  Cause  the  Greatest  Mortality 

Insects  were  responsible  for  40  percent  of  all  the  mortality  of  sawtimber  in  1952, 
and  28  percent  of  the  mortality  of  growing  stock.  In  terms  of  sawtimber,  insects  outrank 
disease  as  a cause  of  mortality  by  a ratio  of  2 to  1,  and  fire  by  a ratio  of  7 to  1 . In  terms 
of  the  longer  range  effects  of  growth  impact,  however,  insects  were  only  about  half  as 
damaging  as  disease,  and  about  on  a par  with  fire  as  a destructive  agent. 
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On  a sectional  basis,  insects  were  far  more  important  in  the  West  than  in  other  sec- 
tions, and  of  least  importance  in  the  North  (table  44).  Ninety  percent  of  all  sawtimber 
mortality  caused  by  insects  was  in  the  West,  and  about  half  of  all  sawtimber  mortality  in 
the  West  from  all  causes  was  due  to  insects. 

Table  44. — Timber  mortality  on  commercial  forest  land,  1952. 1 

GROWING  STOCK 


Cause 

All 

sections 

North 

South 

West  and 
Coastal  Alaska 

Mi l l ion 

Mi  llion 

Mi  l lion 

Mi  llion 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Fire 

240 

40 

130 

70 

Disease — 

770 

460 

70 

240 

Insects — - — 

1,000 

70 

110 

820 

Weather — 

840 

210 

120 

510 

Animals- 

70 

40 

(2) 

30 

Other 

590 

330 

200 

60 

Total , 

3,510 

1,150 

630 

1,730 

Salvage 

-770 

-150 

-240 

-380 

Net  lose 

2,740 

1,000 

390 

1,350 

LIVE 

SAWTIMBER 

Mill  ion 

Mi  llion 

Mi  llion 

Mi llion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Fire- — — 

780 

70 

300 

410 

Disease 

2,240 

910 

230 

1,100 

Insects 

5,040 

100 

410 

4,530 

Weather— 

3,390 

500 

400 

2,490 

Animals 

190 

80 

(2) 

no 

Other — — - — ■ 

1,030 

420 

430 

180 

Total_„ 

12,670 

2,080 

1,770 

8,820 

Salvage-  — — 

-3,090 

-280 

-620 

-2,190 

Net  loss 

9,580 

1,800 

1,150 

6,630 

1 See  footnote  1,  table  42. 

2 Less  than  5. 

There  are  many  different  kinds  of  insects.  Bark  beetles  are  by  far  the  most  impor- 
tant group,  and  are  responsible  for  90  percent  of  insect-caused  mortality.  In  terms  of 
growth  impact,  bark  beetles  are  somewhat  less  important,  and  the  defoliators  and  other 
insect  groups  become  more  important.  However,  even  with  respect  to  growth  impact, 
bark  beetles  account  for  three-fifths  of  the  insect  damage  (table  45  and  figure  24).  The 
"other  insects"  group  includes  hardwood  borers,  white  pine  weevil,  pine  tip  moth,  tur- 
pentine borer,  cone  and  seed  insects,  Saratoga  spittlebug,  and  balsam  wooly  aphid. 

Disease  Causes  the  Greatest  Growth  Impact 


Diseases  far  outrank  all  other  causative  agents  in  their  total  adverse  effects  on 
forest  productivity.  Although  diseases  do  not  kill  as  much  timber  outright  as  do  insects 
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Table  45.— Sawtimber  mortality  from  insects  and  disease  in  1952  and  growth  impact  of 

1952  damage. 

INSECTS 


Cause 

Mortality1 

Growth  impact 

Bark  beetles 

Defoliators 

Other  insects 

All  insects 

Mi  1 1 ion 
bd.  ft. 
4,530 
30 
480 

Percent 

90 

1 

9 

Mi llion 
bd.  ft 
5,410 
1,310 
1,900 

Percent 

63 

15 

22 

5,040 

100 

8,620 

100 

DISEASE 


Mi  llion 

Mi  llion 

bd.  ft. 

Percent 

bd.  ft. 

Percent 

Heart  rot  and  other  stem  diseases 

610 

27 

16,170 

81 

Systemic  diseases 

360 

16 

640 

3 

Root  diseases 

290 

13 

600 

3 

Foliage  diseases 

40 

2 

110 

1 

Other  diseases — — — 

940 

42 

2,370 

12 

Al.l  diseases — - 

2,240 

100 

19,890 

100 

1 See  footnote  1 table  42. 

or  weather,  their  total  growth  impact  is  far  greater.  In  terms  of  either  sawtimber  or 
growing  stock,  diseases  account  for  45  percent  of  the  growth  impact  caused  by  all  de- 
structive agents  (table  42). 

Sectionally,  disease  occasions  the  greatest  growing  stock  mortality  in  the  North,  and 
the  greatest  sawtimber  mortality  in  the  West.  The  South  ranks  relatively  low  compared  to 
other  sections  in  extent  of  disease  mortality  (table  44). 

One  reason  why  diseases  rank  higher  than  other  destructive  agents,  in  terms  of 
growth  impact  and  lower  than  insects  in  terms  of  mortality  is  because  many  diseases 
such  as  the  heartrot,  leaf  diseases  and  the  killers  of  seedlings  and  saplings  cause  little 
mortality  of  growing  stock,  yet  account  for  a large  share  of  the  ultimate  effect  of  disease 
on  production  of  wood.  Most  of  the  forest  tree  diseases  are  native,  but  occasionally  these 
normally  endemic  diseases  become  epidemic.  Some  of  our  most  destructive  diseases,  for 
example,  the  white  pine  blister  rust  and  the  chestnut  blight,  are  not  native,  but  have  been 
introduced  from  other  continents. 

Heartrot  and  other  stem  diseases  are  the  most  important  single  group.  They  cause 
27  percent  of  disease  mortality,  and  over  80  percent  of  the  growth  impact  due  to  diseases. 
Other  important  groups  in  terms  of  mortality  caused  by  disease  are  the  systemic  diseases 
which  include  birch  dieback,  pole  blight,  oak  wilt,  and  sweetgum  blight,  and  the  root  dis- 
eases including  Douglas-fir  rootrot  and  littleleaf  disease  of  shortleaf  pine. 

Fire  is  Potentially  the  Greatest  Enemy 

The  effects  of  fire,  as  is  true  with  other  agents  but  possibly  to  a somewhat  lesser  de- 
gree, vary  a great  deal  from  year  to  year.  From  the  standpoint  of  area  burned,  1952  was 
slightly  worse  than  the  average  for  the  previous  5-year  period.  In  1952,  fire  accounted 
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for  6 percent  of  the  total  sawtimber  mortality,  and  7 percent  of  the  growing  stock  mor- 
tality. In  terms  of  the  longer-range  growth  impact,  fire  was  relatively  more  important 
and  accounted  for  about  15  percent  of  the  total  damage  caused  by  all  destructive  agents. 

Moreover,  fires  often  set  the  stage  for  subsequent  attacks  by  insects  and  diseases. 
They  often  destroy  wildlife  and  forage  for  domestic  livestock  and  big  game.  Likewise, 
fires  occasionally  result  in  loss  of  human  life,  and  severe  fires  are  often  followed  by 
floods  and  accelerated  erosion. 

Mortality  from  fire  was  most  serious  in  the  West  in  terms  of  sawtimber,  and  in  the 
South  in  terms  of  growing  stock.  In  relation  to  other  causative  agents,  fire  is  much  more 
a factor  in  the  South  than  either  in  the  North  or  in  the  West  (table  44). 

Fire  was  the  first  of  the  serious  destructive  agents  which  was  aggressively  attacked 
through  the  organized  and  cooperative  efforts  of  Federal,  State,  and  local  governments 
and  owners  of  private  forest  land.  Great  progress  has  been  made  as  shown  by  such  cri- 
teria as  the  area  protected  in  relation  to  the  total  area  needing  protection,  the  class  of 
protection  applicable  to  different  areas,  and  the  area  burned  each  year. 

An  estimated  673  million  acres  in  the  United  States  needs  protection  from  fire.  This 
includes  all  commercial  forest  land  and  approximately  185  million  acres  of  noncommer- 
cial forest  land.  8 Noncommercial  forest  land  needs  protection  because  it  is  intermin- 
gled with  or  adjacent  j;o  commercial  timberlands  or  is  highly  important  watershed  land. 
Eighty-eight  percent,  or  591  million  acres,  of  the  total  needing  protection  now  receives 
it  in  some  degree  (fig.  25).  Nearly  100  percent  of  Federal  ownerships  receive  some  de- 
gree of  protection,  93  percent  of  other  public  ownerships,  and  81  percent  of  the  private 
forest  land  (table  46). 


Table  46. — Status  of  protection  from  fire  1952. 


Ownership 

Area 

requiring 

protection 

Protection  adequate  for — 

Worst 

years 

Average 

years 

Easy 

years 

National  forest 

Bureau  of  Land  Management 

National  Park 

Other  Federal 

Other  public 

All  ownerships 

Mi  1 1 ion  acres 

425 

140 

40 

18 

6 

11 

33 

Percent 

12 

16 

23 

4 

42 

3 

35 

Percent 

69 

84 

77 

93 

58 

90 

58 

Percent 

81 

100 

100 

97 

100 

93 

93 

673 

15 

73 

88 

Though  88  percent  of  the  area  needing  protection  receives  adequate  protection  only  in 
easy  years,  and  though  73  percent  is  protected  sufficiently  well  to  meet  the  fire  situation 
in  the  average  year,  only  15  percent  is  protected  adequately  to  meet  the  fire  situation  in 
worst  years  and  under  peakload  conditions  (fig.  26). 

The  degree  of  protection  varies  considerably  by  ownership,  particularly  with  respect 
to  protection  which  is  adequate  to  meet  the  situation  in  the  worst  and  average  years.  Only 
12  percent  of  the  private  land  and  16  percent  of  the  national  forests  receive  a degree  of 


8 In  addition,  a relatively  small  acreage  of  10  million  acres  of  nonforest  land  in  California  and  North  Dakota  is  included  in 
these  estimates  and  cannot  be  readily  segregated. 
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protection  sufficient  to  adequately  meet  the  situation  in  the  worst  years  (table  46).  In  con- 
trast, national  parks  are  the  best  protected  with  42  percent  adequately  protected  even  in 
the  worst  years. 

The  long-time  trend  in  the  area  of  forest  land  burned  each  year  has  been  steadily 
downward  during  the  last  quarter  of  a century  for  which  fairly  reliable  statistics  have 
been  available.  This  reflects  a steady  improvement  in  the  effectiveness  of  the  Nation's 
forest  fire  prevention  and  control  efforts.  For  example,  the  average  annual  area  burned 
during  1926-30  was  41.6  million  acres.  This  decreased  rather  steadily  with  minor  fluc- 
tuations to  the  most  recent  5-year  average  annual  estimate  of  1 1 million  acres  for  1951- 
54. 


There  were  128  thousand  forest  fires  in  the  United  States  in  1952,  one -third  of  which 
were  incendiary  fires.  An  additional  61  percent  were  also  man-caused.  Six  percent  of  the 
fires  were  due  to  lightning.  Of  the  man-caused  fires  (excluding  incendiary)  the  chief 
causes  were  debris  burning  (20  percent)  smoking  (20  percent),  camping  (4  percent)  and 
railroads  and  lumbering  (5  percent).  In  comparison  to  some  of  the  estimates  for  1941-45, 
the  percentage  of  lightning  fires  doubled  and  the  percentage  of  railroad  and  lumbering 
fires  was  almost  halved,  but  the  other  man-caused  fires  continued  to  account  for  close  to 
90  percent  of  the  total. 


Catastrophic  Losses  Take  Additional  Toll 

In  addition  to  the  losses  from  destructive  agents  considered  in  the  mortality  and 
growth  impact  estimates,  there  are  losses  from  unpredictable  events  characterized  by 
extraordinary  severity  and  concentrated  loss  which  are  termed  "catastrophic"  timber  de- 
struction. Since  1900,  14  such  events  have  been  recognized  and  are  enumerated  in  the 
section  on  protection  in  Chapter  IV.  Examples  include  the  Tillamook  burn  of  1933  in  Ore- 
gon, the  New  England  hurricane  of  1938,  the  more  recent  destructive  outbreak  of  the 
Engelmann  spruce  beetle  in  Colorado,  and  the  chestnut  blight  in  the  East.  Total  estimated 
losses  from  these  events  exceed  122  billion  board  feet,  of  which  approximately  16  billion 
have  been  salvaged.  Insects  were  responsible  for  52  billion  board  feet,  fire  32  billion, 
wind  over  19  billion,  and  disease  18  billion.  These  total  losses  prorated  over  the  first 
half  of  the  century  average  about  2 billion  board  feet  a year,  but  they  are  unpredictable  as 
to  locality  or  time.  However,  75  percent  of  the  loss  occurred  in  the  West. 

With  the  passage  of  time  such  losses  may  become  predictable  on  an  average  annual 
and  nation-wide  basis.  But  it  is  doubtful  if  they  can  be  predicted  accurately  enough  to  be 
included  in  periodic  estimates  of  mortality  and  growth  impact  for  individual  regions  or 
States.  An  effort  is  made  to  account  for  such  catastrophic  losses  by  providing  a margin 
when  estimating  needed  growth. 

FOREST  TREE  PLANTING 

Because  so  much  of  the  commercial  forest  land  of  the  United  States  (115  million 
acres)  is  poorly  stocked,  or  nonstocked,  and  because  planting  offers  an  effective  way  to 
restore  some  nonstocked  lands  to  productivity,  to  improve  stocking  of  poorly  stocked 
land,  and  to  shorten  the  lapse  of  time  waiting  for  natural  regeneration,  an  appraisal  of 
the  present  status  of  forest  planting  and  planting  possibilities  was  made  in  connection  with 
the  Timber  Resource  Review. 

These  planting  estimates  summarized  here  are  conservative  because  they  do  not  in- 
clude (l)  planting  in  lieu  of  natural  regeneration  after  cutting,  or  (2)  inter -planting  to  im- 
prove stocking  on  poorly  stocked  lands.  It  is  believed  that  planting  for  these  purposes  will 
become  more  common  as  the  intensity  of  forestry  increases  in  the  United  States.  There- 
fore, total  planting  possibilities  and  needs  may  ultimately  be  significantly  larger  than  the 
estimates  in  the  current  appraisal. 

Estimates  of  plantable  area  and.  acceptable  plantations  have  been  developed.  Briefly, 
plantable  area  includes  lands  on  which  the  planting  of  forest  trees  is  practical  from  a 
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physical  or  biological  standpoint.  Such  lands  need  to  be  planted  if  they  are  to  be  restored 
to  productivity  within  a reasonable  time. 

Acceptable  plantations  are  defined  as  those  which  have,  at  the  end  of  the  fifth  year 
after  planting,  400  trees  per  acre  for  all  Eastern  species,  200  trees  per  acre  for  all  West- 
ern species  except  Engelmann  spruce  and  lodgepole  pine  for  which  the  standard  is  300. 

The  significance  of  planting  possibilities  is  emphasized  by  the  estimate  that  the 
plantable  acreage  which  was  included  could  be  expected  to  yield  an  annual  growth  of  8 bil- 
lion board  feet  after  the  trees  reach  merchantable  sawtimber  size.  If  this  were  achieved, 
the  output  from  the  plantable  area  would  equal  17  percent  of  1952  net  growth  of  sawtim- 
ber. Such  an  addition  to  net  growth  would  help  substantially  in  raising  growth  to  the  levels 
needed  to  meet  potential  demand  estimates. 

One-tenth  of  Commercial  Forest  Land  is  Plantable  Area 

About  52  million  acres  of  commercial  forest  land  is  classed  as  plantable  area.  This 
is  45  percent  of  the  115  million  acres  of  poorly  stocked  (73  million  acres)  or  nonstocked 
(42  million  acres)  commercial  forest  land.  About  83  percent  of  total  plantable  area  is  in 
the  East  and  is  divided  almost  equally  between  the  North  and  South.  The  remainder  or  17 
percent  is  in  the  West  (table  47). 


Table  47. — Status  of  planting  on  commercial  forest  land,  by  section,  1952 


Section 

Plantable 

area 

Area 

planted 

Area  of 
acceptable 
plantations 

Planting 

success1 

N orth — — — — — — .. 

South' 

West 

United  States— 

Mi  1 1 ion 
acres 

21.4 

21.9 

8.6 

Mi l l ion 
acres 

3.8 

2.3 

.8 

Mill  ion 
acres 

2.7 

2.0 

.5 

Percent 

71 

85 

75 

51.9 

6.9 

5.2 

76 

1 Area  of  acceptable  plantations  as  a percentage  of  area  planted. 


About  83  percent  is  in  private  ownership,  11  percent  in  Federal  ownership,  and  6 
percent  in  other  public  ownership  (table  48  and  fig.  27). 


Table  48. — Status  of  planting  on  commercial  forest  land  by  ownership  class,  1952 


Section 

Plantable 

area 

Area 

planted 

Area  of 
acceptable 
plantations 

Planting 

success1 

Mi  l lion 

Mi  l lion 

Mill  ion 

acres 

acres 

acres 

Percent 

Private — 

43.0 

3.4 

2.5 

74 

Public: 

National  forest 

4. 6 

1.9 

1.4 

76 

Other  Federal — — — 

1.0 

.2 

.2 

78 

State  and  local 

3.3 

1.4 

1.1 

81 

Total — 

8.9 

3.5 

2.7 

78 

All  ownerships — — — 

51.9 

6.9 

5.2 

75 

1 Area  of  acceptable  plantations  as  a percentage  of  area  planted. 
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Figure  27 

In  addition  to  the  52  million  acres  of  plantable  commercial  forest  land,  there  are  an 
estimated  5.4  million  acres  of  plantable  noncommercial  forest  land.  Most  of  this  is  in  the 
West  about  equally  divided  between  public  and  private  ownerships.  About  one-fifth  of  the 
plantable  noncommercial  area  has  primary  values  for  watershed  protection  and  the  pur- 
pose of  planting  the  remainder  would  be  mainly  for  improvement  of  wildlife  habitat. 


Acceptable  Plantations  Equal  10  Percent  of  Plantable  Area 

The  total  area  of  acceptable  forest  plantations  in  the  Continental  United  States  is  5.  2 
million  acres.  This  is  10  percent  of  die  remaining  plantable  area  of  52  million  acres  and 
about  1 percent  of  the  total  commer.  al  forest  land  area  (table  47).  About  half  of  the  ac- 
ceptable plantations  are  in  the  North.  40  percent  in  the  South,  and  10  percent  in  the  West 

s 

On  an  ownership  basis,  48  percent  of  the  acceptable  plantations  are  privately  owned, 
30  percent  are  federally  owned,  and  22  percent  are  in  State,  county,  and  municipal  own- 
ership (table  48,  and  fig.  27). 

Acceptable  plantations  have  been  related  to  total  area  planted  in  order  to  get  some 
measure  of  planting  success.  On  a national  basis,  about  three -fourths  of  total  area 
planted  qualifies  as  acceptable  plantations.  This  varies  somewhat  by  sections  of  the 
country  and  by  major  ownership  groups.  The  most  successful  planting  has  been  in  the 
South  where  84  percent  success  has  been  achieved.  State  and  other  public  ownerships 
show  a greater  planting  success  percentagewise  than  either  Federal  or  private  plantings 
which  rate  about  the  same. 


Planting  Trend  is  Upward 

The  annual  rate  of  planting  is  distinctly  upward,  having  increased  between  5 and  6 
times  in  the  past  quarter  of  a century  (fig.  28).  For  example,  an  average  of  68  thousand 
acres  of  acceptable  plantations  were  established  annually  in  1926-29  in  contrast  to  the 
annual  rate  of  388  thousand  acres  in  1950-52.  Since  then  the  rate  has  accelerated  rapidly. 
Planting  rates  during  the  next  20  to  25  years  are  expected  to  increase  still  more,  so  that 
by  1985  possibly  another  25  million  acres  will  have  been  transferred  to  acceptable  plant- 
ations. There  are  many  reasons  for  this  expected  increase,  including  better  machines 
for  planting,  increased  interest  in  planting  especially  by  industrial  groups,  and  better 
nursery  stock.  To  meet  these  expected  increased  planting  rates,  and  also  to  dllow  for 
higher  planting  standards  in  the  future,  planting  in  lieu  of  natural  regeneration,  and  in- 
terplanting on  areas  10  percent  or  better  stocked,  will  require  an  annual  output  of  nurs- 
ery stock  of  about  one  billion  trees,  which  would  be  somewhat  more  than  double  the  1952 
production  of  462  million. 

AVERAGE  ANNUAL  RATE  OF  PLANTING 
ON  COMMERCIAL  FOREST  LAND 

(ACCEPTABLE  PLANTATIONS  ONLY) 


PERIOD 


Figure  28 
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Despite  increases  in  the  planting  rate  during  the  past  25  years  and  expected  addi- 
tional increases  in  the  future,  it  is  important  to  recall  that  in  1952  only  400  thousand 
acres  out  of  a plantable  area  of  52  million  were  actually  planted,  or  less  than  1 percent 
(fig.  29).  Even  if  this  rate  were  doubled,  it  would  take  many  years  to  cover  the  plantable 
area,  and  would  mean  substantial  areas  of  land  lying  idle  for  a long  time. 

There  is  still  a big  plantable  area  in  the 
United  States 


Figure  29 

In  summary,  the  planting  situation  boils  down  to:  (l)  about  50  million  acres  or  one- 
tenth  of  commercial  forest  land  needs  planting;  (2)  acceptable  plantations  total  about  5 
million  acres  or  one-tenth  of  the  area  in  need  of  planting;  and  (3)  although  planting  trends 
are  distinctly  upward,  there  remains  a big  planting  job:  completion  of  this  job  holds 
promise  of  adding  substantially  to  future  growth. 

CONDITION  OF  RECENTLY  CUT  LANDS 

It  is  generally  recognized  that  the  condition  in  which  the  forest  is  left  after  cutting 
greatly  influences  subsequent  growth.  From  2 to  4 percent  of  the  commercial  forest  land 
has  been  cutover  annually  in  recent  years.  Except  for  the  cut  that  comes  from  the  50  mil- 
lion acres  of  old  growth  in  the  West,  current  output  of  forest  products  comes  from  previ- 
ously cutover  lands.  All  of  the  eastern  commercial  forests  have  been  cutover  at  one  time 
or  another  with  the  exception  of  a few  residual  remnants.  It  follows,  therefore,  that  con- 
dition of  the  land  and  residual  timber  stand  resulting  from  cutting  is  an  important  factor 
in  both  current  and  future  growth. 
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The  greatest  utility  of  a survey  of  forest  condition  on  recently  cutover  lands  is  the 
identification  of  areas  by  size  and  kind  of  ownership,  locality,  and  forest  type  which  are 
strong  or  weak  from  the  standpoint  of  productivity  and  future  growth  prospects.  The  sur- 
vey identifies  those  areas  which  are  in  average,  better-than-average,  or  poorer-than- 
average  conditions,  and  indicates  where  lie  the  possibilities  for  greatest  improvement  in 
future  growth. 

Productivity  of  recently  cut  forest  lands  as  determined  in  the  Timber  Resource  Re- 
view is  based  upon  a detailed  field  sampling  survey  of  cutover  lands  in  all  kinds  of  own- 
erships in  all  parts  of  the  country.  The  field  survey  was  a highly  technical  and  complex 
job.  It  is  described  in  detail  in  the  section  on  condition  of  cutover  lands  in  Chapter  IV  and 
Chapter  IX  which  describes  sampling  standards  and  the  criteria  used  for  rating  produc- 
tivity. 

State  and  industry  foresters  contributed  a great  deal  not  only  in  execution  of  the  sur- 
vey itself,  but  also  in  developing  the  individual  productivity  criteria  for  various  forest 
types  and  localities.  Over  40  percent  of  all  cooperative  assistance  received  in  connection 
with  the  Timber  Resource  Review,  or  the  equivalent  of  more  than  $215,  000,  was  made 
available  for  the  productivity  survey.  Field  examiners  were  denied  access  to  only  six 
ownerships,  aggregating  1.5  million  acres. 

This  is  the  second  nation-wide  survey  of  this  general  character --the  first  being  un- 
dertaken in  1945  by  the  Forest  Service.  There  have  been  six  other  more  localized  sur- 
veys of  this  general  character  sponsored  by  industry,  State,  or  Federal  groups,  all  of 
which  have  differed  in  scope  and  design. 

Results  of  this  survey  of  recently  cutover  lands  cannot  be  compared  with  the  results 
of  the  cutting  practices  of  the  1945  Reappraisal.  At  the  outset  there  was  a choice  of  doing 
the  survey  exactly  the  same  way  as  in  1945  in  order  to  get  the  best  possible  trend  indica- 
tions, or  of  making  changes  to  take  advantage  of  more  recent  experience  and  advances  in 
technical  knowledge.  The  latter  choice  was  followed,-  recognizing  at  the  time  that  itwould 
sacrifice  comparability  and  the  possibility  of  identifying  trends.  Probably  the  least  in- 
valid of  the  various  comparisons  that  might  be  made  is  to  relate  the  proportion  of  re- 
cently cut  lands  in  the  high  productivity  class  of  the  current  survey  with  the  combined 
proportions  of  "high  order,  " "good"  and  possibly  half  of  the  "fair"  practice  levels  of  cut- 
ting in  the  Reappraisal.  The  Forest  Service  has  made  a careful  study  of  possible  com- 
parisons but  has  drawn  none,  because  it  believes  that  any  comparisons  that  might  be 
made  are  highly  questionable.  There  are  many  specific  reasons  for  lack  of  comparability. 
These  are  discussed  in  Chapter  IV. 

Productivity  Index--A  New  Concept  is  Appraising  Forest  Condition 

Essential  to  an  understanding  of  results  of  the  survey  of  recently  cut  lands  is  a clear 
grasp  of  the  "productivity  index"  which  was  used  to  classify  recently  cut  lands  into  vari- 
ous groups.  A rating  system  with  indexes  ranging  from  1 to  100  was  developed.  This  was 
based  on  consideration  of  several  individual  elements.  An  index  rating  of  100  for  a re- 
cently cut  area  did  not  mean  it  was  the  best  attainable.  On  the  contrary,  it  only  meant 
that  forest  condition,  i.e.,  productivity  of  recently  cut  lands,  was  at  a standard  or  level 
considered  reasonably  attainable  for  the  particular  locality,  site  and  forest  type  under 
current  and  average  operating  situations.  This  is  very  important  and  is  one  of  the  main 
reasons  why  such  a large  area  of  recently-cut  lands  qualified  for  the  upper  level  of  pro- 
ductivity. An  index  of  100  is  a higher  standard  than  what  might  have  been  adopted  as  rea- 
sonable or  practical  several  years  ago;  it  is  a lower  standard  than  what  might  be  reason- 
able or  practical  at  some  future  time.  The  standards  did  not  represent  biological 
potentials  of  the  land  nor  were  they  geared  to  growth  needed  to  meet  potential  demand  or 
requirements.  Standards  geared  to  either  of  these  alternatives  would  have  been  much 
higher . 

Unlike  the  1945  survey  this  survey  was  not  concerned  with  forest  management  prac- 
tices. It  omitted  consideration  of  intent  of  ownership,  existence  of  sustained-yield 
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policies,  management  plans,  or  planned  use  of  silvicultural  systems.  Conditions  on  the 
ground  were  appraised  as  they  were  found  regardless  of  whether  they  resulted  from  acci- 
dent, a bountiful  nature,  or  purposeful  action  of  the  owner.  The  survey  covered  practi- 
cally all  large -size  private  and  public  ownerships,  and  sampled  the  medium  and  small 
private  ownerships.  The  objective  was  to  obtain  reasonably  reliable  data  on  a regional 
basis.  The  term  "recently  cut  lands"  relates  to  the  fact  that  only  cuttings  made  since 
1947  were  examined  and  in  the  case  of  two  or  more  cuttings  within  that  period  only  the 
most  recent  cutting  was  used. 

Four  main  elements  of  productivity 

The  productivity  index  was  designed  to  reflect  the  combined  effect  of  four  of  the  most 
important  elements  or  factors  which  affect  growth  following  cutting.  These  elements  in- 
clude: (l)  existing  stocking;  (2)  prospects  for  stocking  where  present  stocking  is  defi- 
cient; (3)  species  composition;  and  (4)  felling  age  or  the  age  of  trees  or  stands  at  the  time 
the  cutting  occurred.  In  the  field  examination,  each  of  these  elements  was  expressed  on  a 
rating  scale  of  0 to  100  with  the  latter  figure  representing  a standard  of  current  attaina- 
bility. The  individual  ratings  were  combined  into  a single  over-all  productivity  index. 

The  standard  for  existing  stocking  referred  simply  to  the  number  of  crop  trees  or 
seedlings  per  acre  adopted  for  a particular  site  or  forest  type. 

Standards  for  prospective  stocking  recognized  the  likelihood  of  stocking  and  were 
considered  only  if  stocking  at  the  time  of  examination  was  deficient.  In  prospective 
stocking  such  factors  were  considered  as  seed  sources,  seed  bed  condition,  the  presence 
or  absence  of  inhibiting  vegetation,  and  topography. 

Species  composition  referred  to  the  kind  of  trees  in  the  stand  and  included  only  com- 
mercial species.  Trees  were  divided  into  two  groups,  (a)  desirable,  and  (b)  acceptable. 

If  half  the  stand  was  in  the  desirable  class,  composition  was  considered  up  to  standard. 

If  all  the  trees  were  in  the  acceptable  class,  composition  was  considered  half  of  standard. 
This  recognized  that  acceptable  trees  have  some  value. 

The  standard  for  felling  age  was  the  age  at  which  the  trees  involved  would  reach  their 
maximum  mean  annual  growth.  If  cut  prior  to  that  age,  deductions  from  standard  were 
made  because  the  full  growth  potential  of  the  stand  was  not  realized.  The  felling  age  fac- 
tor was  applied  only  to  clear-cutting  and  under  rather  restricted  conditions  as  explained 
in  Chapter  IV. 

The  information  on  the  various  elements  was  obtained  for  each  forest  type  which  had 
been  cutover  wholly  or  in  part  since  1947  on  each  ownership  which  was  examined.  Each 
such  cutover  forest  type  per  individual  ownership  was  termed  an  "operating  area.  " The 
criteria  and  the  standards  for  the  various  elements  were  worked  out  regionally  for  each 
forest  type  and  important  locality  or  site.  These  are  summarized  in  Chapter  IX.  The 
various  elements  were  combined  for  each  operating  area  into  a productivity  index  by 
adding  the  ratings  for  existing  and  prospective  stocking  (but  not  to  exceed  an  index  of  100), 
multiplying  their  result  by  the  composition  factor,  and  then  multiplying  by  the  felling  age 
factor  (if  applicable). 

The  productivity  index  scale  of  0 to  100  was  divided  into  three  broad  classes  with 
adjective  descriptions  of  each  class  as  follows:  0-39,  low;  40-69,  medium;  70-100,  high. 
Each  individual  operating  area  was  assigned  to  one  of  three  broad  classes  depending  on 
the  index  rating  for  that  particular  area.  It  was  then  possible  to  show  the  proportion  of 
total  operating  area  by  size  or  kind  of  ownership,  or  other  grouping  in  each  of  the  three 
broad  productivity  classes.  This  is  the  manner  in  which  most  of  the  results  are  presented 
in  the  subsequent  description  and  tables.  Thus,  a statement  that  65  percent  of  the  oper- 
ating area  in  the  country  was  in  the  high-productivity  class  means  that  65  percent  (area- 
wise)  of  the  forest  types  on  which  there  was  recent  cutting  in  the  individual  ownerships 
examined  had  a productivity  index  rating  between  70  and  100  percent  of  what  is  considered 
reasonably  attainable  under  current  conditions.  In  other  words,  results  are  expressed 
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not  in  terms  of  productivity  indices  themselves,  but  in  terms  of  proportion  of  operating 
area  in  the  various  broad  productivity  classes. 

The  standards  could  be  higher 

Much  judgment  necessarily  enters  into  a procedure  such  as  just  described.  There  is 
judgment  in  the  choice  of  the  various  elements  of  productivity,  judgment  in  the  develop- 
ment of  the  detailed  criteria  for  particular  localities  for  each  element,  and  judgment  in 
the  system  of  compilation  adopted.  There  may  be  some  who  will  feel  the  standards  were 
set  too  high.  Others  may  feel  that  the  standards  were  too  low.  The  Forest  Service  be- 
lieves the  standards  used  were  reasonable  when  it  is  borne  in  mind  that  the  objective  was 
to  relate  condition  of  cutover  areas  to  a standard  of  what  is  currently  attainable  on  the 
average  under  practical  management,  and  that  a 100-percent  rating  would  mean  only  that 
forest  conditions  met  or  exceeded  that  standard. 

There  are  numerous  ways  in  which  the  productivity  standards  could  be  raised  or 
lowered.  For  example,  standards  would  be  raised: 

(1)  If  standards  were  geared  to  future  requirements  or  needed  growth. 

(2)  If  a felling  age  higher  than  that  of  maximum  mean  annual  growth  were  adopted  in 
order  to  recognize  the  need  for  growing  quality  wood. 

(3)  If  a felling  age  were  recognized  only  for  sawtimber  (rather  than  for  either  grow- 
ing stock  and  sawtimber)  regardless  of  whether  the  cutting  was  for  small  or 
large  products. 

(4)  If  standards  of  composition  had  been  higher. 

(5)  If  higher  standards  of  both  existing  and  prospective  stocking  had  been  adopted. 
The  stocking  standards  were  frequently  exceeded  on  properties  under  manage- 
ment. 

The  productivity  ratings  could  have  been  grouped  into  more  than  three  broad  classes. 
Under  the  system  adopted,  operating  areas  with  an  index  of  70  are  grouped  in  the  same 
class  as  those  with  an  index  of  95,  and  those  with  an  index  of  10  are  grouped  with  those 
with  an  index  of  30.  The  utilization  of  more  classes  would  have  resulted  in  greater  selec- 
tivity. For  example,  if  the  limits  of  the  upper  class  had  been  80  to  100  rather  than  70  to 
100  the  proportion  of  recently  cut  lands  in  that  class  would  have  been  48  instead  of  65 
percent. 


Condition  Varies  by  Ownership,  Location,  and  Forest  Type 

In  summarizing  a survey  as  complex  as  this  the  problem  can  readily  become  one  of 
statistical  indigestion.  For  example,  nearly  26  thousand  individual  ownerships  were  ex- 
amined and  each  operating  area  of  this  group  involved  the  individual  examination  of  4 to 
30  plots,  or  10  to  60  examination  points.  Furthermore,  productivity  as  evaluated  in  this 
survey,  varies  according  to  such  factors  as  size  of  ownership,  kind  of  ownership,  forest 
region  or  section,  and  forest  type.  To  be  of  value  it  is  necessary  to  examine  the  relation- 
ship of  cutover  forest  condition  to  each  of  these  various  factors  individually,  and  in  com- 
bination. 

Results  are  expressed  in  terms  of  the  proportion  of  operating  area  in  each  of  three 
broad  productivity  classes.  Because  the  operating  area  of  the  entire  country  totalled  235 
million  acres  at  the  time  of  this  survey,  or  nearly  one-half  of  the  commercial  forest  land 
area  of  the  United  States,  the  grouping  of  operating  areas  into  productivity  classes  is  con- 
sidered representative  of  the  ownership,  section  or  forest  type  in  which  the  operating 
area  occurred. 

The  overall  result  of  the  survey  shows  that  65  percent  of  the  operating  area  of  235 
million  acres  qualified  for  the  upper  productivity  class,  24  percent  for  the  medium  class, 
and  11  percent  in  the  lower  class  (table  49,  fig.  30). 
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Table  49. — Productivity  of  recently  cut  commercial  forest  land  in  the  United  States  and 

Coastal  Alaska,  1953 


Type  of  ownership 

Commercial 

forest 

land 

Operating 

area 

Proportion  of  operating  area 
by  Productivity  class 

Upper 

Medium 

Lower 

Forest  industries 

Farm  and  other  private 

Public 

All  ownerships 

Mi  1 1 ion 
acres 

62 

296 

131 

Mi  1 1 ion 
acres 

1 44 

95 

96 

Percent 

77 

46 

80 

Percent 

19 

33 

17 

Percent 

4 

21 

3 

489 

235 

65 

24 

11 

1 Excludes  an  unknown  acreage  of  operating  area  on  the  1.5  million  acres  of  commercial 
forest  land  to  which  access  was  denied. 


By  major  ownership  groups  it  is  apparent  that  public  and  forest  industry  ownerships 
have  about  the  same  proportion  of  their  operating  areas  in  the  upper  class  with  80  and  77 
percent,  respectively.  On  the  other  hand,  farm  and  "other"  private  ownerships,  with 
about  the  same  operating  area  as  public  ownerships,  but  much  larger  commercial  forest 
land  area,  have  only  46  percent  in  the  upper  productivity  class.  Over  50  percent  of  the 
farm  and  "other"  private  operating  area  is  in  the  lower  or  medium  classes. 


PRODUCTIVITY  OF  RECENTLY 
CUTOVER  LANDS 


Figure  30 


Includes  Coastal  Alaska 
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Farm  and  ’’other"  private  ownerships 
in  poorest  condition 

To  the  extent  that  the  productivity  indices  truly  reflect  condition  of  recently  cut 
lands  there  is  conclusive  evidence  that  the  farm  and  "other"  private  (meaning  private 
ownerships  which  are  not  farm  and  not  forest  industry)  ownerships  are  most  in  need  of 
improvement.  For  the  country  as  a whole,  only  41  percent  of  the  operating  area  in  farm 
ownerships  qualified  for  the  upper  class,  and  for  the  "other"  private  ownerships,  only  52 
percent  so  qualified  (table  50  and  figure  31).  Farm  ownership  has  a larger  proportion  of 
operating  area  of  medium  productivity  than  does  "other"  private  ownership,  and  both 
groups  have  about  one-fifth  of  their  operating  area  in  the  lower  class.  When  it  is  recalled 
that  a productivity  index  of  100  refers  to  only  a standard  that  is  reasonably  attainable  un- 
der average  current  conditions,  it  is  not  reassuring  that  the  productivity  index  for  more 
than  half  of  the  farm  and  "other"  private  ownerships,  - -which  make  up  60  percent  of  all 
commercial  forest  land,  --was  less  than  70  percent  of  what  is  reasonably  attainable. 


Table  50. — Productivity1  of  recently  cut  commercial  forest  land  by  type  of  ownership  and  section,  1953 


Ownership 

All  sections 

North 

South 

West  and  Coastal 
Alaska 

Upper 

Medium 

Lower 

Upper 

Medium 

Lower 

Upper 

Medium 

Lower 

Upper 

Medium 

Lower 

Private: 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Farm — ■ — 

41 

37 

22 

52 

35 

13 

34 

38 

28 

46 

42 

12 

Forest  industry: 

Lumber  manufacturing — 

73 

21 

6 

68 

24 

8 

69 

23 

8 

78 

19 

3 

Pulp  manufacturing 

84 

15 

1 

66 

33 

1 

96 

4 

(2) 

94 

1 

5 

Other  wood  manufacturing' 

73 

23 

4 

53 

38 

9 

78 

22 

(2) 

73 

9 

18 

All  forest  industry 

77 

19 

4 

66 

31 

3 

81 

15 

4 

80 

16 

4 

Other  private 

52 

28 

20 

59 

27 

14 

44 

30 

26 

62 

27 

11 

All  private 

56 

29 

15 

58 

31 

11 

51 

29 

20 

68 

25 

7 

Public: 

National  forest 

81 

16 

3 

84 

16 

(2) 

89 

10 

1 

79 

17 

4 

Bureau  of  Land  Mgt. 

80 

15 

5 

— 

100 

100 



, 

83 

12 

5 

Indian 

74 

25 

1 

94 

4 

2 

100 



. 

70 

29 

1 

Other  Federal 

80 

16 

4 

56 

31 

13 

83 

14 

3 

85 

15 

State 

77 

18 

5 

County 

76 

24 

— 

83 

16 

1 

70 

23 

7 

58 

28 

14 

Municipal  and  local — 

93 

6 

1 

All  public 

80 

17 

3 

83 

16 

1 

86 

12 

2 

78 

18 

4 

All  ownerships 

65 

24 

11 

67 

26 

7 

55 

27 

18 

75 

20 

5 

1 Expressed  in  percent  of  operating  area  in  each  productivity. class. 

2 Less  than  0.5. 


Forest  industry  and  public  ownerships 
in  much  better  condition 


Forest  industry  averaged  77  percent  of  its  operating  area  in  the  upper  productivity 
class,  and  public  ownerships  averaged  80  percent  in  that  class  (table  50  and  fig.  31). 
Condition  of  pulp  industry  lands  with  84  percent  in  the  upper  class  appeared  significantly 
better  than  the  lumber  industry  with  73  percent  in  that  class.  The  lumber  industry  had  6 
percent  of  its  operating  area  in  the  lower  class  as  against  only  1 percent  for  the  pulp  in- 
dustry. The  results  for  the  pulp  industry  were  more  favorable  than  for  any  other  major 
ownership  group,  with  the  single  exception  of  the  municipal  and  local  public  ownerships 
which  are  small  in  area.  All  of  the  various  public  ownership  groups  have  a large  pro- 
portion of  their  operating  areas  in  the  upper  productivity  class. 
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Small  ownerships  continue  to  be  the  big  problem 


PERCENT  OF  RECENTLY  CUTOVER 
LANDS  ON  WHICH  PRODUCTIVITY 
IS  AS  HIGH  AS  MIGHT  REASONABLY 
BE  EXPECTED  TODAY 
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Small  private  ownerships  in  poorer  condition 
than  medium  and  large  holdings 

Regardless  of  the  type  of  private  ownership,  there  appears  to  be  a distinct  diffe rence 
in  cutover  condition,  depending  on  whether  the  ownership  is  small  (under  5,  000  acres)  or 
larger  than  5,  000  acres.  There  is  also  a difference  in  cutover  condition  between  the 
medium  ownerships  (5,  000-50,  000  acres)  and  the  large  ownerships  (over  50,  000  acres), 
although  these  differences  are  not  so  pronounced  (table  51). 

Table  51.—* Proportion  of  recently  cut  private  commercial  forest  land  in  the  upper  productivity  class,  1953 


Size  of  ownership  (acres) 


Type  of  ownership 

All  sizes 

Large 
50,000 
and  more 

Medium 

5.000  to 

50.000 

Small 

Total : 
Less  than 
5,000 

500  to 
5,000 

100  to 
500 

Less 

than  100 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Farm — — — — - 

41 

84 

55 

40 

42 

41 

37 

Forest  Industry: 

73 

78 

74 

48 

58 

30 

47 

Pulp  manufacturer — 

84 

84 

79 

22 

22 

— 

— 

73 

74 

73 

62 

91 

5 

— 

All  forest  Industry— — 

77 

81 

74 

48 

58 

29 

47 

Other  private— — ■ — — 

52 

69 

56 

41 

42 

40 

41 

All  private  ownerships—- — 

56 

78 

64 

40 

44 

40 

38 

For  the  large  private  ownerships  of  all  types,  nearly  80  percent  of  the  recently  cut 
lands  qualify  in  the  upper  productivity  class;  this  drops  to  64  percent  for  the  medium 
ownerships  and  to  40  percent  for  ownerships  of  less  than  5,  000  acres.  The  few  large 
farm  ownerships  average  about  the  same  as  the  large  forest  industry  ownerships  and  the 
"other"  private  ownerships  of  large  size  also  rank  fairly  well.  In  contrast,  small  forest 
industry  ownership  qualifies  only  48  percent  in  the  upper  class;  and  small  farm  and 
"other"  private  ownerships  only  40  and  41  percent. 

The  small  ownership  group  is  broken  down  into  still  smaller  size  classes  in  table  51. 
It  is  difficult  to  draw  any  definite  pattern  other  than  the  general  inference  that  owner- 
ships of  less  than  100  acres  are  in  somewhat  poorer  condition  than  those  from  500  to 
5,000  acres.  Thirty-eight  percent  of  ownerships  of  less  than  100  acres  qualified  for  the 
upper  productivity  class,  yet  they  comprise  one -fourth  of  all  commercial  forest  land. 
These  very  small  ownerships  are  mainly  in  farms.  Because  of  the  large  number  of 
parcels  involved,  their  importance  from  an  acreage  standpoint,  and  their  relatively  poor 
forest  condition,  these  forest  properties  of  less  than  100  acres  constitute  an  important 
part  of  the  forest  problem  of  the  Nation. 

Condition  of  recently  cut  land  best  in  West, 
poorest  in  South 

In  the  West,  three -fourths  of  the  recently  cut  lands  qualified  for  the  upper  produc- 
tivity class  in  contrast  to  two-thirds  in  the  North,  and  slightly  more  than  half  in  the 
South.  The  South  had  the  largest  percentage  of  recently-cut  lands  in  the  lower  productiv- 
ity  c lass  - - 1 8 percent  in  contrast  to  5 percent  for  the  West  and  7 percent  for  the  North 
(table  52).  The  variation  in  condition  of  recently  cut  lands  in  different  sections  of  the 
country  is  explainable  in  large  measure  by  the  differing  patterns  of  ownership.  The  West 
where  cutover  lands  rate  higher  in  productivity  than  other  sections  is  dominated  by  pub- 
lic and  the  larger  private  ownerships,  whereas  the  South  with  considerably  lower  produc- 
tivity on  cutover  lands  is  dominated  mainly  by  farm  and  "other"  private  ownership. 
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Table  52. — Productivity  by  sections 


Section 

Commercial 

forest 

land 

Productivity  class 

Upper 

Medium 

Lower 

Million  acres 

174 

193 

122 

Percent 

67 

55 

75 

Percent 

26 

27 

20 

Percent 

7 

18 

5 

489 

65 

24 

11 

xi. J — L uvb 

There  are  certain  sectional  variations  within  the  same  ownership  group  which  are 
worth  noting  (table  50).  For  example,  recently  cut  national  forest  lands  in  the  South  and 
the  North  have  a higher  proportion  in  the  upper  productivity  class  than  do  western  na- 
tional forests.  On  the  other  hand,  State,  county,  and  municipal  lands  show  a consider- 
ably higher  proportion  of  operating  area  in  the  upper  class  if  they  are  located  in  the 
North  (figure  32).  In  contrast  to  these  two  public  ownership  groups  which  show  better 
forest  condition  in  the  North  or  South  than  in  the  West,  the  lumber  industry  shows  just 
the  reverse  with  78  percent  of  its  recently  cut  lands  in  the  West  qualifying  for  the  upper 
class  as  against  68  and  69  percent  for  the  North  and  the  South.  The  pulp  industry  shows 
still  a different  pattern  with  94  percent  or  more  of  its  recently  cut  lands  qualifying  for 
the  upper  class  in  the  South  and  the  West,  and  66  percent  so  qualifying  in  the  North. 

The  farm  and  "other"  private  ownerships,  which  are  in  poorest  condition  for  the 
country  as  a whole  and  are  so  important  from  an  area  standpoint,  show  considerable  var - 
iation  between  different  sections  of  the  country.  Farm  ownerships  in  the  South  have  the 
lowest  rating  with  one-third  of  the  recently  cut  lands  in  the  upper  class,  and  28  percent 
in  the  lower  class.  In  the  North,  over  half  of  the  farm-owned  lands  qualify  for  the  upper 
class.  The  "other"  private  ownership  likewise  shows  the  poorest  ratings  for  the  South 
with  44  percent  in  the  upper  class. 

Condition  varies  by  forest  type 

Forest  type  is  another  of  the  variables  affecting  condition  of  recently  cut  lands. 

In  the  East,  for  all  ownerships  combined,  the  aspen-birch  and  maple -beech-birch 
types  show  the  highest  proportion  of  recently  cut  lands  in  the  upper  productivity  class. 
The  oak-gum-cypress  and  elm-ash-cottonwood  types,  on  the  other  hand,  show  the  small- 
est proportion  in  the  upper  class.  It  does  not  follow,  however,  that  the  forest  types  which 
show  relatively  small  amounts  in  the  upper  class  necessarily  show  the  largest  proportion 
in  the  lower  class.  Those  types  which  have  the  biggest  proportions  in  the  lower  produc- 
tivity classes  in  the  East  (and  they  all  average  about  20  percent)  are  the  long  leaf -slash 
pine,  loblolly-shortleaf  pine,  and  oak-pine  types. 

In  the  West,  the  western  white  pine  and  larch  types  are  conspicuous  by  the  relatively 
low  proportions  which  qualify  in  the  upper  class.  The  forest  condition  of  the  western 
white  pine  type  is  related  to  the  ecology  of  blister  rust.  In  order  to  reduce  subsequent 
direct  blister  rust  control  cost,  it  is  necessary,  following  cutting,  to  provide  sufficient 
cover  to  shade  out  the  alternate  hosts  for  the  blister  rust- -cur rant  andgoosebe rry  plants . 
This  shade  is  also  unfavorable  to  establishment  of  western  white  pine.  Consequently,  be- 
cause of  the  blister  rust  control  problem,  forest  conditions  favorable  to  prospective 
stocking  with  western  white  pine  often  are  deliberately  not  created  until  some  time  after 
cutting.  Western  types  which  have  the  largest  proportion  of  recently  cut  lands  in  the 
upper  productivity  class  are  the  hemlock-Sitka  spruce,  lodgepole  pine,  and  redwood 
types. 
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PRODUCTIVITY  OF  RECENTLY  CUT  COMMERCIAL 
FOREST  LAND  BY  TYPE  OF  OWNERSHIP 
AND  SECTION,  1953 
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Table  53. — Productivity  of  recently  cut  commercial  forest  land  by 
forest  type  group,  1953 


Forest  type  group 

Productivity  class 

Upper 

Medium 

Lower 

Eastern  type  groups: 

Percent 

Percent 

Percent 

White-red-jack  pine 

56 

32 

12 

Spruce-fir 

69 

28 

3 

Longleaf -slash  pine 

62 

19 

19 

Loblolly-short  leaf  pine 

55 

24 

21 

Oak  pine 

59 

23 

18 

Oak-hickory 

54 

35 

11 

Oak-gum-cypress 

44 

42 

14 

Elm-ash-eottonwood 

40 

49 

11 

Maple-beech-birch 

76 

20 

4 

Aspen-birch 

84 

14 

2 

All  eastern  types 

60 

26 

14 

Western  type  groups: 

Douglas-f ir 

77 

19 

4 

Hemlock-Sitka  spruce 

90 

9 

1 

Redwood 

88 

12 

___ 

Ponderosa  pine 

73 

23 

4 

Western  white  pine 

20 

48 

32 

Lodgepole  pine 

89 

8 

3 

Larch 

43 

43 

14 

Fir-spruce 

73 

20 

7 

Western  hardwood 

75 

25 

— 

All  western  types 

75 

20 

5 

All  forest  type  groups 

65 

24 

11 

Stocking  Deficiencies  Most  Significant  Element  in  Productivity 

Regardless  of  locality  or  ownership,  substandard  stocking  proved  to  be  the  mainfac- 
tor  in  lowering  the  index  of  forest  condition  sufficiently  to  cause  recently  cut  lands  to 
drop  out  of  the  upper  productivity  class.  Deficiencies  in  actual  stocking  were  more  pro- 
nounced in  the  South  and  West  than  in  the  North,  and  in  small  private  ownerships  than  in 
large  and  medium  private  ownerships  or  in  public  ownerships  (table  54).  However,  for 
the  Nation  as  a whole,  it  is  significant  that  over  half  of  the  recently  cut  lands  would  be 
ruled  out  of  the  upper  productivity  class  on  the  basis  of  existing  stocking  alone. 

Prospective  stocking  often  partially  offsets  deficiencies  in  existing  stocking.  On  in- 
dividual ownerships,  prospective  stocking  might  offset  lack  of  existing  stocking  entirely, 
but  this  was  not  general  for  any  section  of  the  country  or  for  any  major  ownership  group. 
Prospective  stocking  was  most  effective  in  the  West  and  on  the  public  and  large  and 
medium  size  private  ownerships.  Whereas  over  half  of  the  recently  cut  areas  in  the  Na- 
tion failed  to  qualify  for  the  upper  productivity  class  because  of  deficiencies  in  actual 
stocking,  a little  more  than  half  of  this  area  was  returned  to  the  upper  class  when  allow- 
ance was  made  for  prospective  stocking  (table  54).  When  both  existing  and  prospective 
stocking  were  considered,  about  one-fourth  of  the  recently  cut  lands  still  failed  to  qualify 
for  the  upper  productivity  class. 
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Table  54. — .Relative  effect  of  various  elements  in  deriving  upper 
productivity  percentages 


BY  SECTION 


Section  or  Class 

Proportion  of  operating  area 
deducted  (-)  or  added  (+)  due  to: 

Proportion  of  area 
in  upper  produc- 
. tivity  class  on 
basis  of  all 
elements 

Existing 

stocking 

Prospective 

stocking 

Composi- 

tion 

Felling 

age 

South — — - ■— — 

West  and  Coastal  Alaska— 

All  sections 

Percent 

-40 

-62 

-59 

Percent 

+23 

+27 

+37 

Percent 

-8 

-3 

-2 

Percent 

-8 

-7 

-1 

Percent 

67 

56 

75 

-55 

+29 

-4 

-5 

65 

BY  OWNERSHIP  CLASS 


Large  and  medium  private- 

-49 

+30 

-4 

-4 

73 

Small  private 

-62 

+19 

-6 

-11 

40 

Public  - — 

-52 

+35 

-2 

-1 

80 

All  ownerships- 

-55 

+29 

-4 

-5 

65 

Reasons  for  nonstocking  were  recorded  for  parts  of  the  Pacific  Northwest  where 
certain  additional  data  were  obtained.  In  that  region,  the  most  important  reasons  for 
nonstocking  appeared  to  be  inhibiting  vegetation- -especially  brush,  presence  of  cull  or 
noncommercial  species,  or  a perennial  sod  cover-~and  inadequate  seed  source.  Adverse 
site  conditions,  rodents,  or  other  animals  were  judged  to  be  of  less  importance. 

In  all  regions,  species  composition  and  felling  age  had  much  less  effect  on  forest 
condition  than  either  existing  or  prospective  stocking.  However,  composition  and  felling 
age  were  more  important  in  the  North  than  elsewhere  and  on  small  private  than  on  other 
ownerships.  On  a national  basis  deficiencies  in  species  composition  were  responsible  for 
removing  only  4 percent  of  the  recently  cut  lands  from  the  upper  productivity  class,  and 
premature  cutting  had  about  the  same  effect. 

Species  composition  was  appraised  only  with  respect  to  the  proportion  of  desirable 
and  acceptable  species  which  stocked  the  area  after  cutting.  If  composition  of  the  stand 
after  cutting  had  been  considered  in  relation  to  that  before  cutting,  it  is  possible  that 
composition  would  have  been  a more  significant  element.  In  Douglas -fir  types  of  the 
Pacific  Northwest,  Douglas -fir  tended  to  occupy  a smaller  proportion  of  the  stand  after 
cutting  than  before  cutting.  This  was  true  of  recently-cut  lands  in  all  ownerships  except 
the  national  forests  following  clear  cutting.  Similarly,  in  the  ponderosa  pine  type  in  the 
Northwest,  ponderosa  pine  tended  to  make  up  a smaller  proportion  of  the  stand  following 
cutting  than  before.  These  trends  indicate  that,  in  some  types  at  least,  the  more  pre- 
ferred species  are  being  partly  replaced  in  the  newer  stands  with  less  desirable  species. 

Contrasts  in  Forest  Condition 


With  so  many  variables,  it  is  difficult  to  isolate  one  particular  combination  that  is 
characteristic  of  the  best  condition  or  of  the  poorest.  In  attempting  to  identify  combina- 
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tions  of  variables  representing  relatively  good  conditions  and  those  representing  rela- 
tively poor  conditions,  it  is  necessary  to  consider  type  of  ownership,  size  of  ownership, 
geographic  location,  and  forest  type,  all  in  relation  to  the  proportion  of  recently  cut 
lands  in  various  productivity  classes,  the  acreage  involved,  and  number  of  ownerships. 

An  effort  has  been  made  to  select  several  combinations  of  factors  which  represent 
both  relatively  good  and  relatively  poor  combinations  from  the  standpoint  of  forest  condi- 
tion. In  identifying  relatively  poor  or  weak  areas,  an  effort  was  made  to  select  those 
combinations  with  relatively  large  acreages  but  with  small  proportions  of  recently  cut 
lands  in  the  upper  productivity  class.  For  relatively  good  or  strong  areas,  the  effort  was 
likewise  made  to  identify  large  acreages  and  with  high  proportions  in  the  upper  produc- 
tivity class.  Both  the  strong  and  the  weak  areas  are  shown  in  figure  33.  For  both  cate- 
gories, some  combinations  of  variables  were  chosen  on  a national  basis  and  others  were 
on  a regional  or  sectional  basis.  For  this  reason  there  is  overlap  in  the  selections,  but 
this  is  not  important  because  the  purpose  was  to  illustrate  various  combinations  of  size, 
type  and  locality  of  ownership  which  are  significant  in  terms  of  acreage,  and  which  are 
outstanding  with  respect  to  either  high  or  low  proportions  in  the  upper  productivity  class . 

Conditions  poorest  on  small  private, 
farm,  and  "other"  private  ownerships 

Small  private  ownerships,  farm  ownerships,  and  "other"  private  ownerships  repre- 
sent large  acreages,  large  numbers  of  ownerships,  but  relatively  small  proportions  in 
the  upper  productivity  class  (figure  33).  The  most  significant  problems  in  these  cate- 
gories are  in  the  South. 

On  a national  basis,  small  private  ownerships  with  265  million  acres  of  commercial 
forest  land  and  farm  ownerships  with  165  million  acres  each  have  only  about  40  percent 
of  their  recently  cut  lands  in  the  upper  productivity  class.  The  4.  5 million  small  private 
ownerships,  of  course,  include  a great  many  of  the  3.4  million  farm  ownerships.  Per- 
haps the  outstanding  combination  of  factors  localized  to  a particular  region  are  the  small 
private  ownerships  of  the  South  with  128  million  acres  in  1.8  million  ownerships  and  only 
34  percent  of  the  recently  cut  lands  in  the  upper  productivity  class  (figure  34). 

In  addition,  forest  types  enter  into  the  picture.  There  are  "weak"  areas  in  the  West 
in  Douglas-fir,  ponderosa  pine  and  western  white  pine  on  small  ownerships  and  in  larch 
and  western  white  pine  in  the  larger  private  and  public  ownerships.  Likewise  major  weak 
areas  show  up  in  the  East  on  all  types  in  small  ownerships  except  maple -beech-birch  and 
aspen-birch;  and  on  larger  private  ownerships  in  oak-gum-cypress  and  oak-hickory 
types. 

Conditions  best  on  public,  forest  industry 
and  large  private  ownerships 

Public  ownerships,  forest  industry,  and  large  private  ownerships  generally  are 
identifiable  with  relatively  high  proportions  of  the  recently  cut  areas  in  the  upper  pro- 
ductivity class.  There  is  considerable  overlap  between  the  forest  industry  and  large  pri- 
vate categories.  It  is  noteworthy  that  the  strong  combinations  with  high  proportions  in  the 
upper  productivity  class,  as  shown  in  figure  33,  generally  are  not  as  large  in  acreage  as 
the  weak  area  combinations.  The  number  of  ownerships  involved  in  forest  industry  or 
large  private  ownerships  is  a small  fraction  (less  than  1 percent)  of  those  in  farm  or 
small  private  ownerships. 

Strong  areas  can  be  identified  with  respect  to  forest  types  in  the  same  manner  as 
weak  areas  in  the  preceding  discussion.  The  southern  pine  types  on  public  and  medium 
and  large  private  ownerships  in  the  East  and  Douglas-fir  and  ponderosa  pine  types  in 
these  same  ownerships  in  the  West  are  pertinent  examples. 

The  combinations  illustrated  in  figures  33  and  34  are  only  a selected  group.  Others 
could  be  selected.  The  particular  ones  chosen  demonstrate  how  the  results  of  the  survey 
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SELECTED  CONTRASTS  IN  PRODUCTIVITY 

Circles  indicate  relative  commercial  forest  areas 
■■  Percent  of  recenty  cut  lands  in  upper  productivity  class 
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Small  ownerships  in  the  South  are  the  nub  of  the 
cutover  land  problem  in  the  United  States 
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of  cutover  condition  can  be  used  to  identify  strength  and  weakness  in  the  forest  sit- 
uation. 


THE  SIGNIFICANCE  OF  OWNERSHIP 

What  happens  to  the  timber  resources  of  the  United  States,  both  currently  and  in  the 
future,  depends  on  the  wishes  of  individuals  who  control  private  timberland  and  on  the 
policies  of  Government  agencies  which  control  publicly  owned  timberlands.  Subject  to 
such  legal  requirements  as  may  be  imposed  upon  him,  the  ultimate  control  of  private 
timberlands  is  exercised  by  the  owner.  When  an  owner  is  disinterested  or  ill-informed, 
other  groups  such  as  timber  buyers,  loggers,  or  tenants  exercise  great  influence  and,  in 
some  instances,  control  for  all  practical  purposes  what  happens  to  timber  resources  on 
a given  property.  But  fundamentally,  the  ultimate  control  rests  with  the  owner.  Conse- 
quently, the  identity  of  timberland  owners,  their  characteristics,  and  the  forces  thatmo- 
tivate  their  decisions  are  extremely  important  in  their  effect  on  timber  supplies. 

For  the  above  reasons,  the  Timber  Resource  Review  has  given  special  attention  to 
ownership.  Earlier  sections  of  this  Chapter  contain  some  information  on  ownership  of 
land  and  timber  and  on  productivity  of  recently  cut  lands  by  kinds  of  ownership.  The  pur- 
pose of  this  section  is  to  bring  together  that  information  in  one  place  and  to  supplement  it 
with  additional  information,  especially  on  very  small  ownerships.  Consequently,  there  is 
considerable  repetition  between  this  and  earlier  sections.  This  is  believed  justified  in 
order  to  highlight  in  one  place  and  in  summary  form  the  outstanding  characteristics  and 
significance  of  the  four  major  ownership  groups:  forest  industry,  farm,  "other"  private, 
and  public.  Many  of  these  characteristics  are  compared  in  table  55.  Some  readers  may 
wish  to  pass  over  this  summary  and  proceed  directly  to  the  subsequent  section  on  Growth 
and  Inventory  Outlook. 


Table  55. — Comparative  characteristics  of  forest  ownership  in  the  United  States  and  Coastal  Alaska,  1953 


Commercial 

Live  savtlmbar 

Proportion 

forest  land 

Grow- 

ing 

stock 

of  recently 

Type  of  ownership 

Number  of 

cut  land  in 

ownerships 

Area 

Aver- 

age 

holding 

Total 

Soft- 

wood 

Hard- 

wood 

Aver- 

age 

stand 

upper  pro- 
ductivity 
class 

Thou - 

Bd.  ft. 

Private: 

sands 

Percent 

Percent 

Acres 

Percent 

Percent 

Percent 

per  acre 

Percent 

Percent 

Farm  ■ ■ ■* 

Forest  Industries: 

3,383 

75 

.34 

49 

15 

9 

41 

1,900 

20 

41 

21 

1 

7 

1,630 

73 

Pulp  manufacturer  — 

l1) 

(?) 

5 

146,390 

84 

Other  wood  manufacturer—— 

2 

i1) 

1 

2,200 

73 

Total,  forest  industries 

23 

1 

13 

2,660 

37 

35 

47 

4,000 

39 

77 

"Other"  private-  - — 

1,104 

24 

26 

119 

52 

Total,  all  private 

4,510 

100 

73 

79 

52 

44 

88 

3,000 

59 

56 

Public: 

National  forest  ■ — - 

— 

— 

17 

— 

37 

45 

6 

9,000 

31 

81 

Indian—— — ■ 

— 

— 

2 

— 

2 

3 

1 

6,500 

2 

74 

— 

— 

1 

— 

4 

5 

(X) 

12,700 

3 

80 

Other  Federal 

— 

— 

1 

— 

1 

C1) 

1 

2,000 

1 

80 

Total,  Federal  

_ 

21 



44 

53 

8 

8,700 

37 

80 

State  — 

— 

— 

4 

— 

3 

3 

3 

3,300 

3 

77 

County — — - 

— 

2 

t1) 

— 

1 

(X) 

1 

1,500 

1 

76 

93 

Total,  all  public——— 

— 

— 

27 

— 

48 

56 

12 

7,500 

41 

80 

All  ownerships  ■ 

— 

— 

100 

— 

100 

100 

100 

4,200 

100 

65 

1 Less  than  0.5 
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Forest  Industry  Ownerships 
Few  in  number  and  small  in  total  area 


There  are  about  23  thousand  forest  industry  ownerships  in  the  United  States,  or  less 
than  one  percent  of  the  total  number  of  private  forest  land  ownerships.  In  numbers,  this 
group  is  the  smallest  of  the  major  ownership  groups.  About  21  thousand  of  these  owners 
are  engaged  in  the  manufacture  of  lumber.  This  estimate  should  not  be  confused  with  the 
60  thousand  or  so  sawmills  in  the  United  States.  Many  sawmill  operators  do  not  own 
forest  land,  but  purchase  their  logs  by  contract  on  the  open  market. 

Commercial  forest  land  owned  by  the  forest  industries  represents  13  percent  of  the 
national  total.  It  is  a little  more  than  a third  as  much  forest  land  as  owned  by  farmers, 
and  about  half  as  much  as  owned  by  "other"  private  ownerships  or  by  the  public  agencies. 
Lumber  manufacturers  own  7 percent  of  all  commercial  forest  land,  and  pulp  manufac- 
turers 5 percent. 

Although  the  total  forest  land  held  by  forest  industry  is  small  in  relation  to  other 
major  ownership  groups,  the  average  individual  forest  industry  ownership  is  relatively 
large--2,  660  acres.  Lumber  industry  ownerships  average  1,630  acres,  and  pulp  indus- 
try ownerships  nearly  150,  000  acres.  About  84  percent  of  the  forest  land  owned  by  the 
lumber  industry  is  in  ownerships  of  5,  000  acres  or  larger,  but  the  average  for  the  lum- 
ber industry  is  considerably  smaller  because  of  the  many  small  manufacturers  whose 
individual  acreage  is  in  the  smaller  size  classes.  Ninety-four  percent  of  the  pulp  indus- 
try ownership  is  in  holdings  of  50,  000  acres  and  larger  (table  56). 

Table  56. — Proportion  of  commercial  forest  land  in  private  ownership,  1953 


Size  of  holding  (acres) 


Type  of  ownership 

All 

sizes 

50,000 

and 

larger 

5,000- 

50,000 

500- 

5,000 

100- 

500 

Less 

than 

100 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Forest  industries: 

33.8 

0.1 

0.9 

4.8 

12.1 

15.9 

Lumber  manufacture 

7.1 

3.8 

2.2 

0.6 

0.4 

0.1 

Pulp  manufacture 

4.8 

4.5 

0.3 

(X) 

— 

— 

Other  wood  manufacture 

0.9 

0.4 

0.5 

(X) 

C1) 

C1) 

Total,  forest  industries 

12.8 

8.7 

3.0 

0.6 

0.4 

0.1 

Other  private 

26.7 

3.2 

3.2 

4.1 

7.5 

8.7 

Total,  all  private 

73.3 

12.0 

7.1 

9.5 

20.0 

24.7 

Average  size  of  holding  (acres) — 

79 

206,067 

14,879 

1,001 

167 

31 

1 Less  than  0.1  percent 

Of  the  58  million  acres  in  ownerships  of  50,000  acres  and  larger,  nearly  three- 
fourths  is  owned  by  the  forest  industries.  The  283  large  ownerships  in  this  class  average 
206,  000  acres.  The  seven  owners  of  more  than  1,  000,  000  acres  apiece  average  2,  100,  000 
acres. 

Over  half  (54  percent)  of  the  commercial  forest  land  owned  by  forest  industry  is  in 
the  South.  The  remainder  is  almost  equally  distributed  between  the  North  and  the  West 
(table  17  and  fig.  35).  The  lumber  industry  ownership  is  concentrated  in  the  South  and 
West;  pulp  industry  ownership  in  the  South  and  the  North  (fig.  36). 
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OWNERSHIP  OF  PRIVATE  COMMERCIAL  FOREST  LAND 
IN  THE  UNITED  STATES,  AND  SIZE  OF  HOLDING,  1953 
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Figure  35 


Timber  volumes  large  in  relation 
to  acreage  owned 

Unfortunately,  timber  volumes  for  nonfarm  private  ownership  were  not  broken  down 
between  the  forest  industry  segment  and  "other"  private  ownerships.  However,  for  those 
ownerships  combined,  the  average  stand  per  acre  is  4,000  board  feet  of  sawtimber.  This 
is  more  than  twice  the  average  stand  for  farm  ownerships,  but  less  than  half  the  average 
on  public  forests.  The  latter  figure  is  due  in  part  to  the  large  volumes  of  old-growth 
timber  which  occur  on  some  public  land.  It  is  probable  that  the  average  stand  per  acre  in 
forest  industry  ownerships  is  higher  than  that  in  "other"  private  which  more  nearly  re- 
semble farm  ownerships  in  other  respects. 
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OWNERSHIP  OF  COMMERCIAL  FOREST  LAND, 
BY  SECTIONS,  1953 
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Figure  36 


With  respect  to  total  U.S.  softwood  sawtimber  volume,  35  percent  is  found  in  forest 
industry  and  other  nonfarm  private  ownerships.  This  is  a larger  proportion  than  on  any 
other  ownership  except  the  national  forests.  Considering  the  distribution  of  forest  area 
between  forest  industries  and  "other"  private,  the  concentration  of  industry  ownership  in 
the  South,  and  the  ownership  by  industry  of  some  heavily  timbered  lands  in  the  West, 
forest  industries  probably  own  from  15  to  25  percent  of  the  Nation's  softwood  sawtimber. 
If  this  is  a fair  inference,  it  is  apparent  that  forest  industry  ownerships  are  a more  im- 
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portant  factor  in  timber  supply  than  would  be  indicated  by  the  relative  number  of  owner- 
ships or  the  acreage  owned. 

About  77  percent  of  recently  cut  lands  in  forest  industry  ownership  qualified  in  the 
upper  productivity  class.  The  pulp  industry  with  an  average  of  84  percent  in  the  upper 
class  had  a higher  average  percentage  than  any  of  the  other  private  ownerships  or  the 
public  ownerships,  with  the  exception  of  municipal  and  locally  owned  lands  which  are 
small  in  total  area. 


Farm  Ownerships 


Large  in  number  and  total  acreage 

Of  the  4.  5 million  private  ownerships  of  commercial  forest  lands,  75  percent  or  3.4 
million  are  farm  ownerships.  Farm  owners  constitute  by  far  the  largest  number  of  forest 
land  owners. 

One-third  of  all  commercial  forest  land  and  close  to  half  of  all  the  privately  owned 
commercial  forest  land  is  in  farm  ownerships.  There  is  more  commercial  forest  land  in 
farms  than  in  all  public  holdings  combined.  In  simple  terms  this  means  that,  for  every 
three  acres  of  commercial  forest  land  in  the  United  States,  one  acre  is  on  a farm. 

Like  forest  industry,  more  than  half  (54  percent)  of  the  farm  forest  land  occurs  in 
the  South.  But  whereas  the  remainder  owned  by  forest  industries  is  distributed  about 
equally  between  West  and  North,  38  percent  of  farm  ownership  occurs  in  the  North,  and 
only  8 percent  in  the  West  (table  17).  Thus,  over  nine-tenths  of  all  farm  ownership  is  in 
the  East. 

Most  farmers  own  very  small  tracts 

The  average  farm  ownership  is  49  acres.  In  contrast,  forest  industry  ownerships 
average  2,660  acres,  and  the  "other"  private  ownerships  119  acres. 

With  respect  to  size  of  forest  holdings,  practically  all  farm  ownerships  are  less 
than  5,  000  acres.  Eighty-three  percent  of  the  farm-owned  acreage  is  in  tracts  of  less 
than  500  acres,  and  nearly  half  is  in  tracts  of  less  than  100  acres  (table  57). 


Table  57. — Area  and  number  of  farm  and  "other"  private  ownerships,  1953 


Size  of  forest 
holding 
(acres) 

Farm 

Other  private 

Number 

Area 

Number 

Area 

Less  than  102 

10  to  20 

20  to  30 

30  to  40 

40  to  50 — 

50  to  75 

75  to  100 

100  to  500 

500  and  larger 

All  ownerships 

Thousands 

671 

742 

485 

279 

197 

324 

193 

| 492 

Cumulative 

percent 

20 

42 

56 

64 

70 

80 

85 

100 

Mi l lion 
acres 

4.2 

10.2 

11.2 

9.4 

8.5 
18.7 
15.6 

59.2 

28.2 

Cumulative 

percent1 

1 

3 

5 

7 

9 

13 

16 

28 

34 

Thousands 

125 

122 

95 

82 

145 

175 

182 

j 178 

Cum  lative 
percent 

11 

22 

31 

38 

52 

67 

84 

100 

Mi llion 
acres 

.9 

1.9 

2.5 

3.0 

6.8 

11.3 

16.3 
36.6 

51.4 

Cumulative 
percent 1 
(3) 

i 

1 

2 
3 
5 
9 

16 

26 

3,383 

100 

165.2 

34 

1,104 

100 

130.7 

26 

1 Percent  of  total  commercial  forest  area  in  the  United  States. 

2 East  only. 

3 Less  than  0.5. 
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From  the  standpoint  of  number  of  owners,  it  is  significant  that  of  the  3.4  million 
farmers  owning  forest  land,  over  half  own  tracts  of  30  acres  or  less,  and  two-thirds  own 
tracts  of  40  acres  or  less.  Good  forest  management  by  the  two  million  farm  owners  of 
less  than  30  acres  apiece  would  affect  only  5 percent  of  the  forest  land  and  a correspond- 
ingly small  proportion  of  timber  supplies.  More  fruitful  response  in  terms  of  timber 
growth  might  accrue  from  more  intensified  forestry  effort  on  larger  acreages  owned  by 
fewer  individuals.  On  the  other  hand,  growth  and  inventory  needed  to  meet  potential 
demands  are  so  high  as  to  suggest  that  not  even  5 percent  of  the  Nation's  commercial 
forest  land  may  be  considered  unimportant  in  meeting  future  timber  needs. 

Timber  volumes  small  in  relation 
to  acreage  owned 

Sawtimber  in  farm  ownerships  averages  1,900  board  feet  per  acre.  This  is  lower 
than  any  other  major  type  of  ownership.  The  low  stand  per  acre  limits  the  importance  of 
farm  ownerships  from  the  viewpoint  of  immediate  timber  supplies.  It  reflects  past  over- 
cutting and  lack  of  care,  and  the  need  for  better  management  of  farm  forests  in  the  future. 

Although  farm  ownerships  hold  one -third  of  the  commercial  forest  area,  they  support 
only  9 percent  of  the  softwood  sawtimber.  This  means  that  farm  forest  lands  are  not 
nearly  as  important  in  meeting  current  and  near-future  softwood  requirements  as  might 
be  expected  in  relation  to  area  owned.  On  the  other  hand,  farm  ownerships  support  more 
than  their  proportional  share  of  hardwood  sawtimber  and  have  more  hardwood  sawtimber 
than  any  other  major  ownership  group.  Considering  both  hardwoods  and  softwoods,  farm 
ownerships  have  15  percent  of  all  sawtimber,  in  contrast  to  34  percent  of  the  forest  area. 

The  41  percent  of  recently  cut  farm  timberlands  in  the  upper  productivity  class  is 
lower  than  for  any  other  major  ownership  group,  and  only  half  as  high  as  for  pulp  owner- 
ships or  the  national  forests.  This  should  be  of  real  concern  to  forest  industries,  inde- 
pendent loggers,  and  buyers  who  depend  on  timber  from  farm  holdings,  and  who  are  in  a 
position  to  exercise  considerable  influence  on  the  condition  in  which  farm  forests  are  left 
after  cutting. 


"Other"  Private  Ownerships 

By  "other"  private  ownerships  is  meant  privately  owned  forest  land  which  is  not  in 
farm  or  forest  industry  ownership.  It  includes  a miscellaneous  group  of  owners  embrac- 
ing a large  number  of  occupational  pursuits  and  some  nonforest  industries  such  as  rail- 
roads and  mining.  This  group  shows  great  diversity  in  owner  characteristics  such  as 
occupation,  tenure,  residence  on  or  off  the  property,  and  interest,  knowledge,  and  intent 
with  respect  to  forestry. 

Localized  studies  of  this  ownership  group  have  been  made  in  New  England,  Tennessee, 
Mississippi,  Arkansas,  Louisiana,  and  California.  However,  they  do  not  provide  a basis 
for  generalization  as  to  the  characteristics  of  these  ownerships  on  a national  basis.  Fur- 
thermore, it  is  not  known  which  of  the  various  characteristics  of  "other"  private  owners 
are  important  in  relation  to  forest  condition.  Among  the  more  common  occupations  repre- 
sented are  business  and  professional  people,  wage  and  salary  earners,  housewives,  and 
retired  persons.  Because  this  ownership  group  is  so  important  in  terms  of  number  and  in 
area  of  forest  land  controlled,  there  is  a real  need  for  further  identification  of  its  key 
characteristics  in  relation  to  forestry  decisions. 

Three -fourths  of  the  area 
in  small  ownerships 

The  1.  1 million  holdings  in  this  group  represent  one-fourth  of  all  private  ownerships 
and  contain  one-fourth  of  all  commercial  forest  land.  The  "other"  private  category  in- 
cludes twice  the  acreage  owned  by  forest  industries,  is  equal  to  that  owned  by  all  public 
agencies,  and  is  exceeded  only  by  farm  ownerships.  Half  of  the  total  area  in  this  classifi- 
cation occurs  in  the  North,  with  most  of  the  remainder  in  the  South  (table  17). 
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It  is  more  difficult  to  characterize  the  "other"  private  ownership  classification  ac- 
cording to  size-class  than  either  forest  industry  or  farm  ownerships,  probably  because 
of  its  heterogeneity.  Whereas  forest  industry  acreage  is  clearly  concentrated  in  the 
medium  and  large  holdings,  and  farm  ownerships  in  the  very  small  holdings,  the  "other" 
private  ownerships  are  more  widely  distributed  among  classes.  Nevertheless,  three- 
fourths  of  the  forest  area  in  this  category  is  in  small  ownerships  (under  5,  000  acres) 
and  60  percent  is  in  holdings  of  less  than  500  acres. 

The  average  size  of  holding  is  119  acres,  which  is  over  twice  that  of  the  average 
farm  holding,  but  only  a small  fraction  of  the  average  industry  holding.  The  probable 
explanation  of  this  dispersion  is  that  there  are  some  large  holdings  in  this  group  which 
lessen  but  do  not  overshadow  the  influence  of  the  tremendous  number  of  miscellaneous 
small  holdings.  It  is  evident  from  table  57  that  one-half  of  the  1.  1 million  ownerships 
have  less  than  50  acres  each,  and  account  for  only  3 percent  of  all  commercial  forest 
land. 

Combining  the  farm  and  "other"  private  ownerships,  50  percent  of  the  4.  5 million 
private  ownerships  have  less  than  30  acres  of  forest  land  apiece,  and  together  they  own 
only  6 percent  of  the  commercial  forest  land  (fig.  37). 

The  many  private  ownerships  of  less  than  30 
acres  mahe  up  only  a small  fraction  of  all 
commercial  forest  land 
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Although  timber  volumes  were  not  determined  separately  for  this  group,  it  is  be- 
lieved that  the  "other"  private  ownerships  are  reasonably  similar  to  farm  ownerships  in 
this  regard.  If  so,  the  timber  runs  more  heavily  to  hardwoods  than  to  softwoods,  and 
this  premise  is  supported  by  the  predominance  of  the  ownership  which  occurs  in  the 
North--primarily  a hardwood  section.  Because  the  "other"  private  ownerships  exceed 
forest  industry  ownerships  in  area  by  2 to  1,  it  can  be  assumed  that  the  timber  volumes 
held  by  this  group  are  substantial  inasmuch  as  the  two  ownerships  together  control  37 
percent  of  all  sawtimber. 

About  half  of  the  recently  cut  lands  in  this  ownership  classification  qualify  for  the 
upper  productivity  class.  This  is  much  below  the  average  for  forest  industry  ownership 
or  for  public  ownerships,  but  is  appreciably  more  than  the  average  for  farm  ownership. 

Public  Ownerships 

One -fourth  of  commercial  forest 
land  publicly  owned 

Public  ownerships  of  commercial  forest  land  comprise  one -fourth  of  the  national 
total--about  the  same  in  area  as  the  "other"  private  ownerships,  twice  the  area  owned 
by  forest  industry,  but  significantly  smaller  than  the  area  in  farm  ownerships.  The  prin- 
cipal public  ownership,  in  terms  of  area  and  timber  volume,  is  the  national  forests  with 
17  percent  of  the  Nation's  commercial  forest  land  and  37  percent  of  the  sawtimber 
volume. 

The  geographic  location  of  publicly  owned  forest  lands  follows  a distinctly  different 
pattern  than  farm,  forest  industry,  or  "other"  private.  Public  ownership  is  concentrated 
in  the  West  due  to  the  overriding  influence  of  the  national  forests.  On  the  other  hand,  a 
majority  of  the  State,  county,  and  municipally  owned  forest  land  occurs  in  the  North.  Of 
all  publicly  owned  commercial  forest  land,  62  percent  is  in  the  West,  25  percent  in  the 
North,  and  only  13  percent  in  the  South. 

National  forests  mainly  comprised 
of  public  domain 

The  great  bulk  of  the  national  forests  is  made  up  of  lands  reserved  from  the  public 
domain.  Frequently  overlooked  is  the  fact  that  85  percent  of  the  national  forests  have 
never  been  in  private  ownership,  as  indicated  by  the  following  summary  of  national 
forest  acreage  by  origin  as  of  June  30,  1954: 


Area 

Proportion 

Origin 

(thousand  acres) 

(percent) 

Reserved  public  domain 

154, 336 

85.  2 

Purchases  

18, 369 

10.  1 

Exchanges 

6,  591 

3.  6 

Transfers  from  other  Federal  agencies  -- 

1,  353 

0.  8 

Donations-- 

409 

0.  3 

Total  - 

181, 058 

100.  0 

National  forest  acreages  have  been  reasonably  stable  in  recent  years.  In  fiscal 
years  1950-54,  there  was  a net  increase  of  684,000  acres,  comprised  mainly  of  ex- 
changes of  land  for  land  and  some  purchases.  The  rate  of  increase  has  been  steadily 
downward  since  the  late  1930's  and  in  1954  there  was  a net  decrease  in  national  forest 
land  of  2 1 6 , 000  acres.  These  figures  demonstrate  that  the  national  forests,  which  com- 
prise the  bulk  of  the  publicly  owned  forest  land,  are  not  undergoing  significant  changes 
in  area.  The  balance  between  private  and  publicly  owned  forest  land  is  relatively  stable 
at  the  present  time. 
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Over  half  the  softwood  sawtimber 
is  publicly  owned 


Of  outstanding  significance  is  the  fact  that  56  percent  of  the  softwood  sawtimber 
volume  is  in  public  ownership.  Although  the  amount  in  forest  industry  ownership  is  not 
known,  it  is  believed  that  public  agencies  and  forest  industry  together  own  somewhere 
in  the  neighborhood  of  three -fourths  of  the  Nation's  softwood  sawtimber.  Forty-five 
percent  is  in  the  national  forests. 

Hardwood  sawtimber  is  relatively  unimportant  on  public  owne rships  - -only  12  per- 
cent of  the  national  total.  The  national  forests  with  17  percent  of  the  forest  area  have 
only  6 percent  of  the  hardwood  sawtimber.  On  State  forest  lands,  however,  softwood 
and  hardwood  sawtimber  occurs  in  about  the  same  relative  proportions. 

Publicly  owned  forests  average  7,  500  board  feet  of  sawtimber  per  acre,  which  is 
nearly  twice  the  national  average.  This  is  due  in  part  to  the  large  residual  volumes  of 
old-growth  timber  on  the  national  forests  in  parts  of  the  West,  and  in  part  to  the  long- 
time forest  management  policies  in  effect  on  most  publicly  owned  forest  lands. 

With  respect  to  national  forests  alone,  there  is  heavy  concentration  of  both  area  and 
volumes  in  the  West.  Of  the  commercial  forest  land  in  the  national  forests,  72  percent 
occurs  in  the  West,  as  does  84  percent  of  the  sawtimber  volume.  The  North  and  South 
each  have  12  percent  of  the  commercial  forest  land  in  the  national  forests,  but  together 
support  only  5 percent  of  the  sawtimber  volume.  Coastal  Alaska,  with  4 percent  of  the 
commercial  forest  area,  currently  has  more  than  twice  the  sawtimber  volume  of  all  the 
national  forests  in  the  East.  This  situation  will  be  changed  in  due  time  when  the  pro- 
ductivity of  the  eastern  national  forests  is  fully  restored. 

Key  Conclusions 

The  above  highlight  comparisons  show  that  the  greatest  advancements  in  forestry, 
the  best  conditions  on  recently  cut  lands,  and  the  largest  timber  volumes  occur  on  lands 
of  the  forest  industries  and  public  agencies.  They  also  show  that  the  farm  and  "other" 
private  ownerships  have  the  poorest  cutover  conditions,  are  largest  in  acreage,  and 
largest  in  number  of  owners.  Potentially,  they  are  the  largest  also  in  timber  volumes. 

In  summary,  the  key  conclusions  with  respect  to  ownership  appear  to  be: 

1.  The  future  forest  situation  of  the  United  States  lies  with  farmers  and  other  non- 
forest industry  private  owners.  They  make  up  the  heart  of  the  forest  problem. 

2.  Conversely,  forest  industry  holdings  and  those  of  the  public  agencies,  although 
they  lead  the  way  with  respect  to  application  of  forestry,  cannot  supply  the  bulk 
of  our  long-range  future  timber  supplies. 

3.  However,  the  principal  source  of  softwood  supplies,  both  currently  and  for  some 
time  in  the  future,  is  centered  in  the  forest  industries  and  the  national  forests. 
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GROWTH  AND  INVENTORY  OUTLOOK 


A major  goal  of  American  forestry  is  to  grow  enough  timber  to  meet  requirements. 
Only  by  doing  this  can  the  forest  capital  or  inventory  remain  unimpaired  and  in  condition 
to  sustain  requirements  permanently. 

Thus  far,  the  two  main  parts  of  this  report  have  dealt  with:  (l)  the  potential  demand 
or  requirements  for  timber  products  in  1975  and  Z000;  and  (Z)  the  supply  of  land  and 
timber  in  1953  with  particular  reference  to  such  key  factors  as  growth  and  utilization, 
protection,  planting,  productivity  of  recently  cut  lands,  and  ownership. 

This  third  and  concluding  section  discusses  the  outlook  for  future  timber  supplies. 

It  is  especially  important  to  do  this  in  a long-time  proposition  such  as  forestry  where 
supply  cannot  be  adjusted  on  a year-to-year  basis,  and  where  future  supplies  for  any 
given  time  are  determined  largely  by  actions  many  years  before. 

This  concluding  section  looks  at  future  growth  and  inventory  in  relation  to  potential 
future  demands  in  the  following  ways: 

(l)  The  amount  of  growth  is  estimated  that  might  be  realized  if  all  forest  land  were 
managed  as  well  as  the  best  managed  is  today.  This  serves  as  a bench  mark 
against  which  to'  compare  estimated  future  growth.  This  standard  or  bench  mark 
is  called  "realizable"  growth. 

(Z)  Future  requirements  or  potential  future  demands  for  timber  are  expressed  in 

terms  of  the  growth  needed  to  meet  those  requirements.  This  is  called  "needed" 
growth. 

(3)  The  quantity  of  standing  timber  needed  to  sustain  the  "needed"  growth  is  also 
estimated  and  is  called  "needed"  inventory. 

(4)  An  estimate  is  made  of  the  quantity  of  standing  timber  that  might  result  in  1975 
and  Z000,  if  in  the  interim,  (a)  timber  cut  each  year  had  gradually  increased 
enough  to  meet  the  rising  trend  in  potential  demand,  and  (b)  forestry  advanced 
as  indicated  by  recent  trends.  This  is  called  "projected"  inventory. 

(5)  The  growth  that  could  be  expected  in  1975  and  Z000  from  the  "projected"  inven- 
tory is  also  estimated  and  is  called  "projected"  growth. 

Thus  the  outlook  for  future  timber  supplies  is  approached  from  two  basically  dif- 
ferent directions.  The  first  is  how  much  timber  growth  and  inventory  will  be  needed  to 
meet  future  demands.  The  second  is  how  much  timber  growth  and  inventory  are  we  likely 
to  have  by  the  end  of  the  century  if  rising  demands  are  met  each  year  until  then.  A com- 
parison of  how  much  is  needed  with  how  much  we  are  likely  to  end  up  with,  as  well  as 
with  the  bench  mark  of  what  is  practically  attainable  under  present  conditions,  indicates 
how  easy  or  difficult  it  may  be  to  meet  future  demands  on  a sustained  basis. 

The  subsequent  discussion  is  concise,  and  the  subject  is  complex.  Involved  are  two 
periods  of  estimation--1975  and  Z000;  two  different  levels  of  potential  demand- -upper 
and  lower;  two  types  of  timber  growth  and  volumes--growing  stock  and  sawtimber;  and 
three  species  groups--western  species,  eastern  softwoods,  and  eastern  hardwoods. 

These  numerous  factors  contribute  to  the  difficulty  of  presenting  a complex  subject  in 
simple  terms.  No  regional  estimates  are  made  because  they  would  add  to  complexity  and 
moreover  the  estimates  are  not  considered  sufficiently  precise.  The  reader  who  wishes 
more  detail  should  refer  to  Chapter  VII. 
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REALIZABLE  GROWTH 


No  serious  effort  has  ever  been  made  to  estimate  the  biological  potential  of  the 
Nation's  commercial  forest  land.  It  is  too  difficult  and  too  theoretical.  A conservative 
estimate  might  be  an  annual  growth  of  50  billion  cubic  feet  of  growing  stock  and  200  bil- 
lion board  feet  of  sawtimber.  Actually,  it  may  be  much  more  depending  in  part  on  one's 
concept  of  biological  potential.  No  one  actually  knows.  However,  if  such  estimates  are 
accepted  merely  as  an  indicator,  it  is  evident  that  the  biological  potential  is  a great  deal 
higher  than  the  1952  growth  of  14  billion  cubic  feet  of  growing  stock  and  47  billion  board 
feet  of  sawtimber. 

Because  the  biological  potential,  whatever  it  may  be,  could  never  be  attained  from 
a practical  standpoint,  an  effort  was  made  to  develop  a more  realistic  concept  of  what 
might  be  practically  attainable.  Its  purpose  is  to  serve  as  a standard  for  comparison 
with  needed  and  projected  growth. 

This  concept  has  been  termed  "realizable  growth.  " Actually,  it  is  only  a point  on 
the  growth  ladder  somewhat  above  present  growth  and  considerably  below  the  full  bio- 
logical potential.  It  is  the  growth  that  would  be  attained  if  the  best  present-day  forestry 
practice  in  the  various  regions  were  extended  to  all  commercial  lands.  It  was  developed 
locally,  region  by  region,  utilizing  the  best  available  technical  information  and  judgment 
of  experts  familiar  with  local  conditions. 

The  realizable  growth  estimate  is  about  100  billion  board  feet  of  sawtimber,  70  per- 
cent of  which  would  be  softwoods.  It  is  a little  more  than  double  the  1952  growth  of  saw- 
timber. About  45  percent  of  the  realizable  growth  would  occur  in  the  South,  but  the 
highest  average  per-acre  growth  would  be  in  the  West  with  252  board  feet  per  acre  in 
contrast  to  235  in  the  South  and  142  in  the  North. 

In  terms  of  growing  stock,  realizable  growth  is  27.5  billion  cubic  feet  and,  as  in  the 
case  of  sawtimber,  is  twice  the  1952  level.  Realizable  growth  is  summarized  in  table  59 
by  growing  stock  and  sawtimber  and  by  species  groups. 

NEEDED  GROWTH  AND  INVENTORY 

Needed  growth  and  inventory  are  those  levels  needed  to  sustain  potential  demands 
permanently  and  also  provide  a margin  for  contingencies.  Because  two  levels  of  potential 
demand  were  developed  in  the  section  on  requirements,  there  are  correspondingly  two 
levels  of  needed  growth  and  inventory.  These  are  referred  to  as  the  upper  and  lower 
estimates. 

The  discussion  of  requirements  concluded  with  the  summarization  of  requirements 
for  1975  and  2000  by  softwoods  and  hardwoods  and  for  the  upper  and  lower  levels  of 
demand  (table  13).  These  potential  demand  or  requirements  estimates  are  the  starting 
point  for  derivation  of  needed  growth.  Net  imports  are  subtracted  from  requirements, 
leaving  a residual  termed  "domestic  output.  " Timber  cut  from  growing  stock  is  then 
derived  from  domestic  output  by  making  due  allowance  for  improvements  in  utilization, 
the  quantity  of  products  cut  from  dead  trees,  cull  trees,  noncommercial  forest  land,  and 
nonforest  land.  To  the  estimates  of  timber  cut  from  growing  stock  is  added  a "margin" 
for  contingencies.  The  result  is  the  estimate  of  needed  growth  (table  58). 

The  margin  for  contingencies  which  is  included  in  needed  growth  is  5 percent  of  the 
lower  level  timber  cut  for  1975,  and  15  percent  for  2000.  One  of  the  principal  reasons 
why  a margin  is  necessary  is  to  provide  for  the  catastrophic  losses  previously  mentioned, 
and  not  included  in  the  estimates  of  mortality.  A margin  is  also  necessary  to  allow  for 
new  and  unforeseen  uses  of  wood,  national  emergencies,  and  for  underestimation.  It  is 
a cushion  for  safety.  A margin  of  2.  8 billion  board  feet  of  sawtimber  for  1975  seems 
reasonable  when  considered  in  relation  to  the  average  annual  catastrophic  loss  of  2 
billion  board  feet.  The  margin  for  2000  is  larger  than  that  for  1975  because  the  historical 
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Table  58. — Projected  requirements  and  needed  growth  of  growing  stock  and  live  sawtimber,  1975  and  2000 


Requirements 

Needed  growth 

Item 

Total 

Less 

Domestic 

output 

Growing  stock 

Live  sawtimber 

round- 

wood 

net 

imports 

Timber 

cut 

Plus 

margin 

Total 

Timber 

cut 

Plus 

margin 

Total 

Lower  level  demand: 

Bi  llion 

Billion 

Billion 

Bi l lion 

Bi llion 

Bi llion 

Bi l l ion 

Bi l l ion 

Bi l l ion 

1975: 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Softwood 

10.0 

1.2 

8.8 

8.4 

.4 

8.8 

40.9 

2.0 

42.9 

Hardwood 

4.3 

.1 

4.2 

4.0 

.2 

4.2 

15.1 

.8 

15.9 

Total 

14.3 

1.3 

13.0 

12.4 

.6 

13.0 

56.0 

2.8 

58.8 

2000: 

Softwood 

12.5 

1.2 

11.3 

10.3 

1.5 

11.8 

49.6 

7.4 

57.0 

Hardwood 

5.5 

.1 

5.4 

5.4 

.8 

6.2 

19.4 

2.9 

22.3 

Total 

18.0 

1.3 

16.7 

15.7 

2.3 

18.0 

69.0 

10.3 

79.3 

Upper  level  demand: 
1975: 

Softwood 

11.1 

1.2 

9.9 

9.6 

.4 

10.0 

47.6 

2.0 

49.6 

Hardwood 

4.7 

.1 

4.6 

4.4 

.2 

4.6 

17.8 

.8 

18.6 

Total 

15.8 

1.3 

14.5 

14.0 

.6 

14.6 

65.4 

2.8 

68.2 

2000: 

Softwood 

15.2 

1.2 

14.0 

13.0 

1.5 

14.5 

68.4 

7.4 

75.8 

Hardwood 

6.8 

.1 

6.7 

6.8 

.8 

7.6 

26.7 

2.9 

29.6 

Total 

22.0 

1.3 

20.7 

19.8 

2.3 

22.1 

95.1 

10.3 

105.4 

tendency  is  for  estimates  of  future  potential  demand  to  underrun  actual  consumption,  and 
the  additional  time  contributes  to  greater  uncertainty. 

Needed  Growth  Much  Larger  Than  Present  Growth 


Lower  estimates 


Needed  growth  to  meet  the  lower  level  of  potential  demand  for  sawtimber  in  1975  and 
2000  will  be  59  and  79  billion  board  feet,  respectively.  These  are  increases  of  24  percent 
and  67  percent  above  the  1952  level  of  47  billion  board  feet  (table  59  and  fig.  38). 


Table  59. — Timber  growth,  1952,  realizable  growth,  needed  growth,  and  projected  growth 


Growing  stock 

Live  sawtimber 

Item 

Total 

Eastern 

hardwood 

Eastern 

softwood 

Western 

species 

Total 

Eastern 

hardwood 

Eastern 

softwood 

Western 

species 

Bi l l ion 

Bi l l ion 

Bi llion 

Bi l l ion 

Bi l l ion 

Billion 

Bi l l ion 

Billion 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Net  annual  growth,  1952 

14.3 

7.1 

4.4 

2.8 

47.4 

19.1 

17.0 

11.3 

Realizable  growth 

27.5 

10.2 

9.7 

7.6 

100.7 

30.5 

39.6 

30.6 

Needed  growth: 

Lower  level  demand: 

18.8 

1975 

13.0 

4.1 

5.0 

3.9 

58.8 

15.6 

24.4 

2000 

18.0 

6.0 

6.8 

5.2 

79.3 

22.0 

32.3 

25.0 

Upper  level  demand: 

1975 

14.6 

4.5 

5.7 

4.4 

68.2 

18.3 

28.2 

21.7 

2000 

22.1 

7.4 

8.3 

6.4 

105.4 

29.1 

43.1 

33.2 

Projected  growth: 
Lower  level  demand: 

1975 

18.2 

9.1 

5.4 

3.7 

61.1 

24.1 

20.7 

16.3 

2000 

19.1 

9.4 

5.5 

4.2 

66.7 

25.6 

23.0 

18.1 

Upper  level  demand: 

15.9 

1975 

16.9 

8.7 

4.6 

3.6 

58.6 

22.6 

20.1 

2000 

12.2 

7.9 

.6 

3.7 

25.2 

12.2 

13.0 

-no- 


Figure  38 
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In  cubic  feet  of  growing  stock,  the  1952  level  is  sufficiently  high  to  meet  needed 
growth  for  1975,  but  a 26  percent  increase  would  be  needed  to  attain  the  needed  growth 
level  for  2000. 

The  needed  increase  for  western  species  under  the  lower  level  demand  is  121  per- 
cent by  2000.  This  has  little  significance  because  so  much  of  the  western  commercial 
forest  land  is  occupied  by  old-growth  timber  with  relatively  little  net  growth.  More  sig- 
nificant is  the  90  percent  increase  in  growth  needed  for  eastern  softwoods.  For  eastern 
hardwoods  the  needed  increase  is  only  15  percent  (table  60).  If  needed  growth  is  to  be 
properly  balanced,  both  eastern  softwoods  and  western  species  must  have  significantly 
greater  proportions  of  total  growth  than  they  do  at  the  present  time,  and  eastern  hard- 
woods correspondingly  less. 


Table  60. — Relation  of  needed  growth  of  sawtimber  to  1952  growth 


Species  group 

1952 

sawtimber  growth 

Change  in  growth 
needed  by  2000 

Lower  level 
demand 

Upper  level 
demand 

Eastern  hardwoods 

Bi l l ion 
bd.  ft. 
19.1 
17.0 
11.3 

Percent 
of  total 

40 

36 

24 

Percent 

change 

+15 

+90 

+121 

Percent 

change 

+52 

+154 

+194 

47.4 

100 

+67 

+122 

In  considering  these  increases  in  needed  growth,  it  is  important  to  bear  in  mind  that 
the  lower  level  demand  would  mean  a relative  decline  in  the  use  of  wood,  a decrease  in 
per  capita  consumption  of  lumber  from  present-day  levels,  and  an  increase  in  the  real 
price  of  timber  products.  Thus,  these  increases  in  growth  are  needed  even  with  wood 
gradually  assuming  a less  important  role  in  the  national  economy. 

Upper  estimates 

To  meet  the  upper  level  of  potential  demand — which  assumes  that  wood  will  hold  its 
present  place  in  the  national  economy--the  board-foot  growth  of  sawtimber  must  increase 
to  68  and  105  billion  board  feet  in  1975  and  2000,  respectively  (fig.  38  and  fig.  39). 

These  would  mean  increases  of  44  and  122  percent  above  1952  levels. 

Cubic  feet  of  growing  stock  would  need  to  increase  2 percent  and  55  percent  to  meet 
the  1975  and  2000  upper  level  demands. 

Eastern  hardwood  sawtimber  growth  would  need  to  increase  52  percent  by  2000, 
eastern  softwoods  154  percent,  and  western  species  194  percent.  The  needed  board-foot 
growth  in  the  year  2000  to  satisfy  upper  level  demands  of  105  billion  board  feet  is  slightly 
greater  than  the  estimate  of  realizable  growth--101  billion  board  feet  (fig.  40).  Likewise, 
the  estimates  for  eastern  softwoods  and  western  species  are  slightly  above  realizable 
growth  estimates  for  those  groups  (table  59). 

Such  differences  do  not  mean  that  the  needed  growth  is  unattainable.  They  do  mean 
that,  if  these  levels  of  needed  growth  are  to  be  attained,  the  objectives  of  timber  growers 
must  involve  an  intensity  of  forestry  not  now  achieved  in  this  country,  even  under  the 
best  of  present  practices.  The  relationships  between  realizable  growth  and  the  upper 
level  estimates  of  needed  growth  offer  some  indication  of  the  challenge  that  is  facing  the 
Nation  to  more  effectively  utilize  the  productivity  of  its  forest  land. 
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Present  growth  is  low  in  relation  to  long-range 
timber  product  needs 


Includes  Coastal  Alaska 

Figure  39 

Needed  Inventory  One-third  Greater  Than  in  1953 

The  changes  needed  in  standing  timber  inventories  in  order  to  sustain  the  needed 
growth  are  not  nearly  so  pronounced  in  relation  to  present  levels  as  is  needed  growth. 
Although  little  change  is  indicated  to  meet  lower  level  demands,  about  a one -third  in- 
crease in  sawtimber  inventory  would  be  needed  to  sustain  the  upper  level. 

The  inventory  needed  in  2000  to  sustain  growth  necessary  to  satisfy  the  lower  level 
of  potential  demand  will  be  8 percent  less  than  the  1953  inventory  of  sawtimber,  but  this 
over-all  estimate  camouflages  important  inventory  changes  needed  in  species  groups. 

For  example,  there  must  be  a 147  percent  increase  in  eastern  softwood  inventory  to 
meet  the  lower  level  needed  growth  estimate  for  sawtimber  in  2000.  In  contrast,  the 
sawtimber  inventory  of  western  species  by  2000  could  be  45  percent  less  than  the  existing 
inventory  of  western  sawtimber  and  still  produce  the  needed  growth  (table  61  and  fig.  41). 
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Wood  needs  of  the  future  will  require  effective 
use  of  the  commercial  forest  land 
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Table  61. — Relation  of  needed  sawtimber  inventory  to  1953  Inventory 


Species  group 

1953 

sawtimber  volume 

Change  in  volume 
needed  by  2000 

Lower  level 
demand 

Upper  level 
demand 

Eastern  hardwoods 

Eastern  softwoods 

Western  species 

All  species 

B i l l ion 
Id.  ft. 

381 

242 

1,434 

Percent 
of  total 
18 
12 
70 

Percent 

change 

+32 

+147 

-45 

Percent 

change 

+102 

+301 

-26 

2,057 

100 

-8 

+36 
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In  terms  of  growing  stock,  the  over -all  inventory  for  the  lower  level  estimate  in 
2000  can  be  slightly  less  than  the  195  3 inventory,  but  a doubling  of  eastern  softwood 
growing  stock  is  needed  (table  62). 


Table  62. — Timber  volume,  1953,  needed  inventory,  and  projected  inventory 


Item 

Growing  stock 

Live  sawtimber 

Total 

Eastern 

hardwood 

Eastern 

softwood 

Western 

species 

Total 

Eastern 

hardwood 

Eastern 

softwood 

Western 

species 

Billion 

Bi llion 

Bill  ion 

Bi l lion 

Bil  lion 

Bi llion 

Bi  llion 

Bi llion 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Inventory,  1953 

517 

151 

74 

292 

2,057 

381 

242 

1,434 

Needed  inventory: 

Lower  level  demand: 

1975 — 

372 

104 

110 

158 

1,404 

358 

449 

597 

2000 — 

511 

152 

147 

212 

1,894 

503 

598 

793 

Upper  level  demand: 

1975 

416 

114 

124 

178 

1,808 

482 

635 

691 

2000 

627 

186 

181 

260 

2,796 

769 

970 

1,057 

Projected  inventory: 

Lower  level  demand: 

1975 

604 

241 

96 

267 

2,041 

542 

310 

1,189 

2000 — 

709 

357 

116 

236 

2,002 

732 

385 

885 

Upper  level  demand: 

1975 

573 

230 

82 

261 

1,934 

498 

292 

1,144 

2000-  _ — - 

499 

289 

7 

203 

968 

366 

— 

602 

Significant  changes  in  proportion  of  total  volume  represented  by  different  species 
groups  are  also  indicated.  Whereas  eastern  softwoods  in  1953  accounted  for  only  12  per- 
cent of  the  sawtimber  inventory,  this  would  rise  to  about  one -third  by  2000.  Also  western 
species  would  drop  from  about  70  percent  of  the  sawtimber  inventory  in  1953  to  about  40 
percent  by  the  end  of  the  century. 

In  terms  of  upper  level  demand,  inventory  of  sawtimber  would  need  to  increase  36 
percent  above  1953  levels  (table  6l).  For  proper  distribution  among  species  groups,  this 
would  mean  a doubling  of  hardwood  sawtimber  inventory,  and  a quadrupling  of  eastern 
softwood  inventory.  Western  species  would  be  reduced  26  percent  from  present  relatively 
high  levels.  These  estimates  of  needed  sawtimber  inventory  in  2000  to  meet  the  upper 
level  of  potential  demand  are  the  real  inventory  targets. 

PROJECTED  GROWTH  AND  INVENTORY 

In  the  preceding  paragraphs,  estimates  were  developed  of  the  timber  growth  and 
inventory  needed  to  meet  future  demands.  The  purpose  of  this  section  is  to  estimate 
projected  growth  and  inventory  and  compare  them  with  needed  growth  and  inventory. 

Projected  growth  and  inventory  are  the  quantities  that  might  result  in  1975  and  2000 
assuming  that  (l)  annual  timber  cut  would  climb  steadily  from  1952  to  meet  the  1975  and 
2000  timber  demands  plus  margin,  and  (2)  recent  trends  in  forestry  will  continue  so  that 
by  1975  and  2000  forestry  will  be  more  widespread  and  intensive  than  in  1952.  One-third 
of  sawtimber  volume  and  a still  larger  proportion  of  growth  in  2000  is  attributed  to 
assumed  progress  in  forestry  as  described  in  Chapter  VII.  If  prospective  growth  and 
inventory  had  been  developed  against  the  same  potential  demand  levels,  but  assuming 
only  continuation  of  present  levels  of  forestry,  the  results  would  be  distinctly  dis- 
heartening . 


Lower  Level  Demands  May  Be  Met  Reasonably  Well  for  Some  Time 

Projected  sawtimber  growth  will  increase  slowly  under  the  lower  level  demand 
assumptions  from  47  billion  board  feet  in  1952  to  67  billion  in  2000.  The  projected 
growth  of  western  species  as  well  as  both  eastern  softwoods  and  hardwoods  will  be  some- 
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what  above  1952  levels.  Similarly,  the  projected  growth  of  growing  stock  in  2000  will  be 
19  billion  cubic  feet  in  contrast  to  the  1952  level  of  14  billion. 


Projected  sawtimber  inventory  in  2000  is  estimated  at  2,  002  billion  board  feet  or 
about  the  same  as  in  1953.  There  would  be  substantial  increases  in  both  eastern  hard- 
woods and  eastern  softwoods  which  would  be  offset  by  a decrease  in  the  inventory  of 
western  species.  The  projected  growing  stock  inventory  in  2000  of  709  billion  cubic  feet 
likewise  reflects  increases  in  eastern  species  and  some  decrease  in  western  species  in 
relation  to  1953. 

The  projected  growth  and  inventory  of  sawtimber  in  2000  is  summarized: 

1952-53  2000  2000 

Needed  Projected 

(billion  bd.  ft.  ) (billion  bd.  ft.  ) (billion  bd.  ft.  ) 


Growth 47  79  67 

Inventory 2,057  1,894  2,002 


However,  the  above  comparisons  of  projected  grow'th  and  inventory  with  1952  or  1953 
levels  are  of  much  less  significance  than  the  relation  between  what  there  should  be 
(needed  growth  and  inventory)  and  what  may  be  expected  (projected  growth  and  inventory). 
Such  relations  are  summarized  in  table  63  for  both  sawtimber  and  growing  stock. 

Table  63. — Relation  between  projected  growth  and  inventory  and  needed  growth  and 

inventory,  2000 

LIVE  SAWTIMBER 


Lower  level  demand 

Upper  level  demand 

Item 

Projected  growth 
in  relation  to 
needed  growth 

Projected 
inventory  in 
relation  to 
needed  inventory 

Projected  growth 
in  relation  to 
needed  growth 

Projected 
inventory  in 
relation  to 
needed  inventory 

Eastern  hardwoods — 
Eastern  softwoods — 
Western  species 

Percent 

+16 

-29 

-28 

Percent 

+46 

-36 

+12 

Percent 

-58 
Negl . 
-61 

Percent 

-52 
Negl . 
-43 

All  species 

-16 

+6 

-76 

-65 

GROWING  STOCK 


Eastern  hardwoods — 

+57 

+135 

+7 

+55 

Eastern  softwoods — 

-19 

-21 

-93 

-96 

Western  species 

-19 

+11 

-42 

-22 

All  species 

+6 

+39 

-45 

-20 

Although  projected  inventory  of  sawtimber  will  be  slightly  in  excess  of  needed  in- 
ventory, projected  growth  will  be  about  16  percent  below  needed  growth  by  the  end  of  the 
century,  and  growth  and  cut  will  be  diverging  rather  sharply  by  that  time  (figure  42  and 
table  63).  In  terms  of  growing  stock,  projected  inventory  will  be  nearly  40  percent  above 
needed  inventory  and  projected  growth  6 percent  above  needed  growth. 
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With  better  forestry  the  lower  level  of  needed  growth 
is  within  the  realm  of  possibility  by  2000 
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Consideration  of  all  species  together  hides  important  deficits  in  eastern  softwoods 
and  western  species,  and  surpluses  in  eastern  hardwoods.  For  example,  eastern  soft- 
wood sawtimber  inventory  will  be  36  percent  below  needed  inventory,  and  growth  29  per- 
cent below  needs.  Likewise,  the  western  situation  by  2000  will  not  be  good.  Projected 
growth  of  sawtimber  will  be  28  percent  below  needed  growth  and  will  be  declining,  even 
though  projected  inventory  will  still  be  in  excess  of  needed  inventory. 

It  is  obvious  that  the  softwood  situation  would  be  eased  if  more  of  the  demand  were 
transferred  to  hardwoods.  Although  there  will  be  an  excess  of  projected  hardwood  saw- 
timber growth  and  inventory  over  needs,  the  growth  excess  will  be  only  16  percent. 
Furthermore,  in  the  estimates  of  potential  demand,  substantial  increases  in  hardwood 
consumption  above  present  proportions  have  already  been  assumed.  To  switch  still 
further  to  hardwoods  would  mean  use  of  hardwoods  in  construction  and  for  industrial 
purposes  to  a degree  greater  than  can  presently  be  foreseen. 

The  situation  might  further  be  eased  if  some  or  all  of  the  contingency  margin  were 
not  utilized.  Conserving  of  half  the  margin  would  lessen  the  over-all  sawtimber  growth 
deficiency  from  16  to  about  10  percent. 

In  conclusion  it  may  be  possible  to  achieve  some  improvement  in  sawtimber  growth 
over  1952,  and  still  meet  the  lower  level  potential  demand  at  the  year  2000.  But  soon 
after  the  turn  of  the  century  the  pressure  on  the  timber  resource  would  begin  to  be  felt. 
Eastern  softwood  inventory,  by  then  36  percent  below  the  needed  level,  would  continue  to 
drop  sharply  because  growth  would  be  about  30  percent  below  cut.  In  the  West  too,  in- 
ventory would  continue  to  drop  and  might  go  below  needed  levels  unless  growth  were 
greater  than  projected. 

These  trends  indicate  that  (a)  there  would  not  be  enough  time  to  build  up  inventory 
and  growth  to  needed  levels  by  2000  under  the  assumed  conditions;  (b)  it  would  be  neces- 
sary to  intensify  forestry  more  rapidly  or  run  into  a declining  timber  situation  after  the 
turn  of  the  century  if  lower  level  demands  continued  to  be  met;  and  (c)  eastern  softwoods 
would  be  in  tightest  supply  due  to  the  large  deficiency  between  projected  and  needed 
growth  and  inventory  by  2000. 

Upper  Level  Demand  Poses  Tremendous  Challenge 

Projected  sawtimber  growth  under  the  upper  level  demand  assumptions  would  in- 
crease slowly  from  the  47  billion  board  feet  in  1952  to  59  billion  board  feet  in  1975;  but 
thereafter  it  would  drop  sharply  to  only  25  billion  board  feet  in  2000  (figure  43). 

Projected  sawtimber  inventory  would  drop  from  2,  057  billion  board  feet  in  1953  to 
968  billion  in  2000,  a decline  of  more  than  50  percent. 

Projected  growth  and  inventory  of  sawtimber  in  2000  under  the  upper  level  demand 
assumptions  are  summarized: 


2000  2000 
1952-53  Needed  Projected 

(billion  bd.  ft.  ) (billion  bd.  ft.  ) (billion  bd.  ft.  ) 


Growth 47  105  25 

Inventory 2,057  2,796  968 


After  the  timber  resource  has  met  upper  level  demands  until  2000  the  projected 
growth  would  be  75  percent  below  the  needed  growth  to  sustain  those  demands  thereafter, 
and  projected  inventory  would  be  65  percent  below  needed  inventory  (table  63). 

With  respect  to  individual  species  groups,  the  depletion  of  eastern  softwoods  would 
be  so  pronounced  following  197  5 that  continuation  of  trends  would  indicate  negligible 
amounts  of  eastern  softwood  inventory  and  growth  by  the  end  of  the  century.  For  western 
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The  Upper  level  of  needed  growth  underlines  the  tremendous 
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species,  sawtimber  growth  would  rise  slightly  until  after  1975,  but  by  2000  growth  would 
be  6 1 percent  below  needed  growth,  and  inventory  would  be  43  percent  below  needs.  Even 
the  projected  growth  and  inventory  of  eastern  hardwood  sawtimber  would  be  greatly 
deficient--less  than  half  of  needed  amounts. 

In  terms  of  growing  stock,  the  general  pattern  would  be  about  the  same,  except  that 
it  would  not  be  so  pronounced,  and  eastern  hardwoods  would  show  both  projected  growth 
and  inventory  in  excess  of  needed  growth  and  inventory. 

In  all  probability  the  upper  level  assumptions  of  (a)  potential  demand  with  its  cor- 
responding cut,  and  (b)  maintenance  of  present  forestry  trends,  would  not  continue  to 
the  year  2000.  Long  before  projected  growth  and  inventory  were  to  reach  the  estimated 
levels  for  2000,  timbe r would  become  inc  reasingly  hard  to  obtain,  prices  would  rise, 
demand  would  slacken,  and  forestry  effort  would  become  more  intensive. 

Although  the  impact  on  timber  inventory  and  growth  of  the  upper  level  demands  may 
seem  extraordinary,  it  is  important  to  realize  first,  those  demands  are  only  geared  to 
maintaining  wood  in  its  present  role  in  the  national  economy,  and  second,  the  commercial 
forest  land  of  the  Nation,  given  time,  has  the  productive  capacity  eventually  to  produce 
the  needed  growth  and  inventory  if  sufficiently  intensive  measures  are  applied. 

It  is  doubtful  if  intensive  forestry  can  be  achieved  to  the  degree  needed  on  every 
commercial  forest  acre,  especially  in  view  of  the  fact  that  one-fourth  of  all  commercial 
forest  land  in  the  United  States  is  in  nearly  4 million  private  holdings  of  less  than  100 
acres  apiece.  Because  of  this  probable  inability  to  capture  more  fully  the  potential  of 
the  land,  the  489  million  acres  of  commercial  forest  land  may  not  be  any  too  much  to 
meet  the  Nation's  future  needs. 

In  conclusion,  there  appears  to  be  no  way  to  meet  the  upper  level  demands--i.  e.  , 
maintain  the  present  role  of  wood  in  the  national  economy- -without  serious  reduction  in 
timber  inventories  and  reduced  rates  of  growth,  unless  there  is  intensification  of 
forestry  in  the  near  future  far  beyond  what  would  be  achieved  by  continuation  of  present 
forestry  trends.  Even  if  this  were  done,  it  is  questionable  whether  there  is  sufficient 
time  to  build  up  growing  stocks  to  meet  upper  level  demands  on  a sustatined  basis  by 
2000  and  to  also  meet  the  gradually  increasing  demands  in  the  meantime. 

THE  OUTLOOK  IN  BRIEF 

Although  there  is  enough  timber  now  standing  on  the  ground,  coupled  with  what  will 
result  from  continuation  of  present  trends  in  forestry,  to  meet  either  the  lower  or  upper 
level  demands  until  the  end  of  the  century,  such  heavy  use  would  have  important  impacts 
on  the  timber  resource. 

Under  the  upper  level  estimates,  the  Nation  would  be  facing  serious  wood  supply 
problems  before  the  end  of  the  century,  especially  in  softwood  sawtimber.  Even  hard- 
wood sawtimber  would  be  decreasing.  This  situation  probably  will  not  come  to  pass 
because  as  supply  tightened  prices  would  rise,  thus  checking  demand,  and  forestry 
would  be  intensified,  thus  adding  to  supply. 

Even  under  the  lower  level  estimates,  by  the  end  of  the  century  softwood  growth 
would  be  considerably  below  that  needed  to  sustain  demand. 

In  general,  the  long-range  effect  of  meeting  either  the  lower  or  upper  demands  would 
be  about  the  same.  The  difference  is  that  the  effects  would  be  delayed  and  less  pro- 
nounced with  respect  to  the  lower  level.  Under  the  upper  level  the  impact  on  the  re- 
source will  be  felt  before  2000,  whereas  under  the  lower  level  these  impacts  would  not 
be  as  noticeable  until  after  the  turn  of  the  century. 

To  fully  appreciate  the  significance  of  the  preceding  statements  it  is  essential  to 
understand  that:  (1)  they  are  predicated  upon  continuation  of  recent  trends  in  forestry 
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progress;  (2)  lower  level  demands  - -although  larger  than  present  consumption- -would 
mean  a relative  decline  in  the  use  of  wood,  higher  consumer  prices  and  lower  per  capita 
consumption;  (3)  upper  level  demands  - -which  are  much  larger  than  present  consumption 
mean  that  wood  would  only  hold  its  own  in  the  national  economy;  and  (4)  these  large, 
absolute  increases  in  demand  result  mainly  from  projected  increases  in  population  and 
gross  national  product. 

Many  factors  can  affect  this  outlook.  A larger  timber  supply  than  estimated  could 
result  from:  More  intensive  forestry  than  assumed  including  higher  standards  of  stocking; 
reduction  in  idle  land  by  shortening  the  time  between  harvest  and  regeneration;  better 
utilization  than  assumed  in  woods  and  mill  including  fuller  use  of  cull  volumes  and  hard- 
wood limbs;  use  of  more  timber  than  assumed  from  nonfore st  and  noncommercial  forest 
land;  and  reductions  in  mortality  and  growth  impact  losses  beyond  those  assumed,  es- 
pecially from  diseases  and  insects.  In  addition  the  timber  from  Interior  Alaska  might 
come  into  the  commercial  market,  imports  from  Canada  might  be  greater  than  assumed, 
and  the  contingency  margin  might  be  only  partially  needed.  All  these  would  add  to  timber 
supply. 

On  the  other  hand,  there  are  important  factors  which  might  make  the  timber  situa- 
tion even  more  stringent.  These  could  include  underestimations  of  future  population 
and  of  gross  national  product  and  other  factors  which  reflect  improvements  in  standards 
of  living;  unforeseen  national  emergencies;  extraordinary  catastrophic  losses  beyond 
those  which  the  contingency  margin  could  absorb;  failure  of  expected  accelerated  trends 
in  forestry  to  actually  take  place;  reductions  in  the  expected  availability  of  forest  land 
due  to  the  extension  of  highways,  urban  areas,  power  lines,  and  other  inroads;  failure  to 
achieve  expected  improvements  in  utilization;  and  new  uses  and  unforeseen  demands  for 
wood. 

Forestry  is  not  a short-time  proposition.  Where  this  Nation  stands  in  timber  supply 
in  the  year  2000  will  depend  largely  on  actions  taken  during  the  next  two  decades.  Recent 
encouraging  forestry  trends  must  continue,  but  this  is  not  enough.  Acceleration  of  these 
trends  is  vital  if  the  timber  resources  of  the  Nation  are  to  be  reasonably  abundant  at  the 
end  of  the  century.  Standards  and  sights  must  be  raised.  The  potential  of  the  land  is 
adequate.  Our  challenge  is  to  make  use  of  it. 


-122- 


TWENTY-ONE  HIGHLIGHTS 


l--Continued  expansion  of  the  Nation’s  economy  is  expected 


Any  appraisal  of  future  supply  and  demand  for  natural  resources  involves  a choice 
between  such  basic  assumptions  as  prosperity  or  depression,  population  growth  or  de- 
cline, rising  or  falling  standards  of  living,  and  peace  or  war.  The  Timber  Resource 
Review  is  geared  to  a continued  rapid  rise  in  population;  economic  prosperity  and  higher 
living  standards  as  reflected  in  a continued  rise  in  gross  national  product;  and  expecta- 
tions of  peace  but  continued  military  preparedness. 

One  of  the  most  fundamental  assumptions  is  that  population  of  the  United  States  will  be 
210  million  in  1975  and  275  million  in  2000,  as  contrasted  to  an  estimated  165  million  in 
1955.  This  is  an  estimated  increase  of  67  percent  for  2000  above  that  of  1955,  but  the 
trend  is  about  the  same  as  prevailed  during  the  first  half  of  the  twentieth  century. 

Gross  national  product- -the  total  national  output  of  all  goods  and  services- -is  esti- 
mated to  increase  from  365  billion  dollars  in  1952  to  630  billion  in  1975  and  1,  200  billion 
in  2000.  Although  this  would  be  an  increase  of  229  percent  from  1952  to  2000,  this  trend 
also  is  about  the  same  as  the  actual  rate  of  increase  over  the  past  50  years. 

2- -Potential  demand  for  timber  products  is  strikingly  upward 

Two  sets  of  estimates  of  potential  demand  were  developed  for  both  1975  and  2000.  One 
set--the  so-called  "lower  level"  estimates  - -was  derived  from  a projection  of  past  con- 
sumption trends,  product  by  product,  as  influenced  by  the  basic  economic  assumptions. 
These  estimates  reflect  a relative  decrease  in  the  use  of  wood,  declining  per  capita  con- 
sumption, and  an  increase  in  real  price.  The  other  set- -the  "upper  level"  estimates  - -is 
based  on  the  assumption  that  wood  will  continue  to  occupy  about  the  same  place  that  it  does 
now  in  the  national  economy  and  will  continue  to  make  up  the  same  proportion  of  consump- 
tion of  all  physical  structure  raw  materials  as  at  present.  Both  the  lower  and  upper  level 
estimates  indicate  substantial  increases  over  1952  in  the  amounts  of  wood  which  would  be 
consumed . 

The  lower  level  estimate  for  2000  indicates  that  demand  for  industrial  wood  (excluding 
fuelwood)  would  be  67  percent  greater  than  1952  consumption.  But  even  with  this  large 
absolute  increase  there  would  be  a decline  in  annual  consumption  per  capita  from  65  to  62 
cubic  feet. 

The  upper  level  estimate  for  2000  indicates  that  demand  for  industrial  wood  would  be 
105  percent  above  1952  consumption.  This  would  mean  a per  capita  increase  from  65  to 
76  cubic  feet. 

In  actual  figures  potential  demand  estimates  for  the  year  2000  are  18  and  22  billion 
cubic  feet  for  the  lower  and  upper  level  estimates  respectively,  in  contrast  to  1952  con- 
sumption of  some  12  billion  cubic  feet.  These  potential  demand  estimates  would  require  a 
timber  cut  of  69  and  95  billion  board  feet  of  sawtimber  in  contrast  to  the  1952  cut  of  49 
billion  board  feet. 

3- - The  United  States  must  rely  chiefly  on  domestic  timber  resources — with  which  it  is 

fairly  well  endowed,  compared  to  other  nations 

The  United  States,  including  all  of  Alaska,  controls  8 percent  of  the  forested  area  of 
the  world  and  15  percent  of  the  timber  under  exploitation.  Although  the  area  is  less  than 
that  of  some  nations,  the  timber  volume  is  greater  than  that  of  most.  Canada,  for  example, 
has  more  forest  area  but  less  timber  than  the  United  States,  including  Alaska.  There  are 
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about  4 acres  of  forest  land  per  capita  in  the  United  States,  about  9 acres  per  capita  in  the 
U.  S.  S.  R . , and  about  66  acres  per  capita  in  Canada. 

In  terms  of  the  softwood  timber  resource,  the  United  States  has  about  14  percent  of 
the  area  and  20  percent  of  the  timber  volume.  Although  Canada  has  a greater  softwood 
area,  it  has  about  half  as  much  softwood  volume  as  the  United  States.  More  than  half  of 
the  world's  softwood  forest  area  and  timber  volume  belongs  to  the  Soviet  Bloc  of  nations. 

It  is  likely  that  United  States  imports  from  Canada  will  increase  but  mainly  in  terms 
of  pulpwood,  pulp,  or  paper.  The  extent  of  Canadian  resource,  the  Canadian  potential  for 
increased  forest  growth,  the  outlook  for  expansion  of  the  domestic  economy  of  Canada,  and 
the  other  demands  upon  Canada  for  export  of  her  forest  products,  all  point  to  some  increase 
in  United  States  imports  but  in  amounts  insufficient  to  contribute  materially  toward  satis- 
fying the  increased  demand  in  the  United  States. 

4- -The  Nation  has  no  excess  of  forest  land 

Earlier  national  appraisals  of  the  timber  situation  have  concluded  that  there  is  ample 
forest  land  to  grow  needed  timber  crops  in  the  United  States  if  the  land  is  effectively  used. 
This  is  no  longer  clearly  apparent.  The  long-time  trend  in  the  Nation's  forest  land  has 
been  distinctly  downward  as  land  has  been  cleared  for  agriculture,  as  highways  have  been 
built  and  as  towns  have  sprung  up  and  urban  areas  expanded.  There  has  been  no  great  net 
change  in  the  area  of  forest  land  in  recent  decades  despite  a small  net  increase  since  1945. 
In  all  probability  the  long-term  downward  trend  will  continue  due  to  expected  increases  in 
population,  further  urbanization,  continued  highway  and  power  developments,  and  expan- 
sion of  agriculture.  Considering  both  this  trend  in  land  use  and  the  estimates  of  potential 
future  demand,  it  is  no  longer  a clear-cut  conclusion  that  there  is  ample  forest  land.  On 
the  contrary,  further  significant  reductions  in  the  acreage  of  land  devoted  to  growing 
trees  should  in  general  be  avoided  or  should  be  made  with  full  realization  that  such  with- 
drawals may  adversely  affect  future  timber  supplies. 

5- -One-fourth  of  the  forest  land  is  poorly  stocked  or  nonstocked 

There  are  115  million  acres  of  commercial  forest  land  in  the  United  States  which  are 
less  than  40  percent  stocked.  This  is  about  one-fourth  of  the  total  commercial  forest  area, 
and  it  includes  some  42  million  acres  which  are  less  than  10  percent  stocked.  Thus,  one- 
fourth  of  the  forest  land  is  not  growing  and  will  not  grow  timber  to  anywhere  near  the  pro- 
ductive capacity  of  the  land  unless  stocking  is  greatly  improved.  Moreover  there  is  a large 
but  undetermined  additional  acreage  which  is  40  to  70  percent  stocked.  These  facts  mean 
that  the  Nation  is  not  making  effective  use  of  the  land  now  devoted  to  forest  production. 

6 -  Three-fourths  of  the  forest  land  is  in  the  East  but  two-thirds  of  the  sawtimber  volume 
is  in  the  West 


The  great  bulk  of  the  commercial  forest  land  is  in  the  more  heavily  populated  and  in- 
dustrialized eastern  half  of  the  country,  with  three  regions,  the  Southeast,  Lake  States, 
and  West  Gulf  Regions,  having  40  percent  of  the  national  total.  On  the  other  hand,  the 
West,  including  Coastal  Alaska,  with  only  one-fourth  of  the  commercial  forest  area,  has 
70  percent  of  the  sawtimber  volume.  This  is  due  mainly  to  heavy  stands  on  the  50  million 
acres  of  remaining  western  old-growth  timber.  Three  States,  Oregon,  California,  and 
Washington,  have  about  half  of  the  Nation's  sawtimber.  This  great  difference  in  the  geo- 
graphical distribution  of  forest  land  in  contrast  to  that  of  standing  timber  means  that 
ultimately  there  will  be  a significant  readjustment  in  forest  industries  and  of  timber  cut 
in  order  to  bring  them  more  in  harmony  with  the  location  of  forest  land  and  its  productive 
capacity. 

7 — Total  timber  volumes  about  the  same  as  in  1945 

Direct  comparisons  of  timber  volumes  between  those  reported  by  the  Timber  Re- 
source Review  and  by  the  appraisal  of  the  timber  situation  conducted  by  the  Forest  Service 
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in  1945  are  not  possible.  In  order  to  be  compared,  standing  timber  volumes  need  to  be  ad- 
justed to  the  same  standards. 

The  1953  sawtimber  volume  is  1,  968  billion  board  feet  (excluding  Coastal  Alaska), 
which  is  2 percent  below  the  adjusted  1945  volume.  Sawtimber  comparisons  show  that 
eastern  softwoods  declined  2 percent,  eastern  hardwoods  increased  9 percent,  and  west- 
ern species  declined  5 percent.  The  1953  volume  of  growing  stock  of  498  billion  cubic 
feet  is  2 percent  above  the  adjusted  1945  volume.  The  most  significant  features  of  these 
trends  are  the  increase  in  eastern  hardwoods  and  the  small  decrease  in  eastern  softwoods. 
The  latter  should  be  substantially  increasing  if  future  potential  demands  are  to  be  met. 

8 -  -Heavy  reliance  placed  on  small  group  of  species 

Douglas -fir  and  ponderosa  pine  account  for  37  percent  of  the  sawtimber  volume; 
southern  yellow  pines  and  the  oaks  for  45  percent  of  the  sawtimber  growth;  and  Douglas - 
fir  and  southern  yellow  pines  for  48  percent  of  the  cut.  Thus,  it  is  evident  that  heavy  re- 
liance is  placed  on  a small  group  of  species  although  they  vary  in  importance  depending 
upon  whether  volume,  growth,  or  cut  is  the  criterion. 

Western  true  firs  and  western  hemlock  are  important  in  terms  of  sawtimber  volume, 
accounting  for  17  percent  of  the  total,  but  are  relatively  unimportant  at  the  present  time 
in  terms  of  growth  and  cut. 

9 - -Timber  quality  is  declining 

There  is  much  evidence  that  standing  timber  is  declining  in  quality:  10  percent  of 
total  timber  volume  is  in  cull  trees;  two-thirds  of  eastern  hardwood  sawtimber  would 
probably  classify  as  Grade  3 logs;  one-fourth  of  eastern  softwood  sawtimber  is  in  the 
smallest  sawtimber  diameter  class;  preferred  species  or  types  are  gradually  being  re- 
placed in  many  areas;  and  the  proportion  of  total  timber  volumes  in  the  larger  trees  is 
decreasing.  This  decline  in  timber  quality  is  an  undesirable  trend  although  not  yet  a vital 
factor  nationally. 

Despite  the  technological  advances  which  offset  in  part  the  need  for  quality,  it  is  be- 
lieved that  declining  quality  will  become  more,  instead  of  less,  of  a problem  during  the 
next  several  decades. 

10- -Timber  growth  is  increasing 

One  of  the  most  favorable  factors  in  the  timber  situation  is  that  growth  is  increasing. 
On  a national  basis,  sawtimber  growth  was  nearly  9 percent  more  in  1952  than  the  ad- 
justed growth  in  1944.  Eastern  softwood  sawtimber  growth  is  estimated  to  be  12  percent 
greater  than  in  1944  and  hardwood's  15  percent  greater.  One-half  of  all  sawtimber  growth 
occurs  in  the  South,  with  nearly  one-third  of  the  total  on  southern  yellow  pine. 

In  the  West,  sawtimber  growth  decreased  3 percent  between  1944  and  1952.  As  old- 
growth  areas  in  the  West  are  cut  and  more  second-growth  stands  reach  measurable  size, 
western  growth  should  substantially  increase. 

11 - -Most  eastern  species  now  have  favorable  growth-cut  ratios 

Over -all  growth-cut  comparisons  tend  to  be  misleading  because  they  may  conceal  the 
often  quite  different  hardwood  and  softwood  comparisons.  Likewise,  over -all  comparisons 
include  the  growth-cut  situation  in  the  West  which  is  distorted  by  the  large  amounts  of 
residual  old-growth.  Furthermore,  balances  between  growth  and  cut  have  little  meaning 
unless  the  inventory  is  large  enough  to  meet  future  potential  demands. 

However,  it  is  significant  that  eastern  softwood  sawtimber  growth  was  20  percent 
greater  than  cut  in  1952  and  hardwood  sawtimber  growth  was  57  percent  greater  than  cut. 
The  favorable  softwood  growth-cut  ratio  was  brought  about  as  much  by  a 16-percent 
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reduction  in  cut  as  by  a 12-percent  increase  in  growth.  Most  eastern  species  now  have 
favorable  growth-cut  sawtimber  ratios,  although  they  continue  unfavorable  for  a few  pre- 
ferred species.  In  the  West,  the  ratio  of  growth  to  cut  was  less  than  in  1945  due  to  a de- 
crease in  growth  and  an  increase  in  cut. 

12 --One -fourth  of  timber  cut  not  utilized 

Of  the  timber  cut  in  1952,  one  cubic  foot  out  of  every  four  was  not  utilized.  Unused 
plant  residues  and  logging  residues  were  about  equal  in  volume  and  totaled  nearly  3 bil- 
lion cubic  feet.  One-third  of  the  timber  cut  for  lumber  was  not  used,  either  for  fuel  or 
any  other  purpose.  On  the  other  hand,  only  4 percent  of  the  timber  cut  for  pulpwood  was 
not  utilized.  The  best  utilization  was  found  in  the  North  (82  percent  of  the  cut  was  used); 
the  West  (74  percent  use)  and  the  South  (72  percent  use)  show  lesser  degrees  of  utiliza- 
tion. 


Logging  and  plant  residues  can,  of  course,  never  be  completely  eliminated.  However, 
reduction  of  unused  residues  is  one  effective  way  of  making  available  timber  supplies  go 
farther.  About  75  percent  of  the  total  timber  cut  is  for  sawlogs,  and  the  proportion  of 
timber  cut  which  is  unutilized  is  higher  for  sawlogs  than  for  any  other  major  product. 

Here  is  where  the  greatest  opportunity  lies  for  supplementing  timber  supplies  by  closer 
utilization . 

13 - -Destructive  agents,  principally  insects  and  disease,  take  extraordinary  toll 

If  it  were  not  for  the  effect  of  destructive  agents,  sawtimber  growth  in  1952,  instead 
of  about  equaling  timber  cut,  would  have  exceeded  it  by  25  percent.  Insects,  disease, 
fire,  and  other  destructive  agents  killed  nearly  13  billion  board  feet  of  sawtimber  in  that 
year--an  amount  equal  to  one-fourth  the  growth.  Of  this,  about  3 billion  board  feet  were 
salvaged.  The  much  larger  growth  impact- -which  includes  not  only  1952  mortality  but 
also  growth  losses  in  1952  and  subsequent  years  resulting  from  1952  damage--was  about 
44  billion  board  feet. 

Insects  killed  seven  times  as  much  sawtimber  as  did  fire  in  1952  and  disease  three 
times  as  much.  In  terms  of  growth  impact,  disease  outranked  both  insects  and  fire  by 
more  than  two  to  one.  The  much  greater  effect  of  insects  and  disease  in  contrast  to  fire 
is  doubtless  due  to  the  greater  progress  made  in  fire  prevention  and  control.  If  the  toll 
of  insects  and  disease  could  be  similarly  lessened,  a large  contribution  would  have  been 
made  toward  the  growth  needed  to  meet  potential  future  demands. 

14-  -Fifty  million  acres  are  plantable 

Although  planting  rates  have  increased  greatly  in  recent  years,  and  forest  planta- 
tions in  the  United  States  cover  about  5 million  acres,  there  is  a big  job  of  planting  ahead, 
mainly  in  the  East  and  mainly  on  private  lands.  About  50  million  acres,  or  10  percent  of 
all  commercial  forest  land  in  the  Nation,  needs  planting  if  it  is  to  become  productive  with- 
in a reasonable  time.  This  estimate  is  conservative  in  that  it  does  not  include  areas  where 
it  is  possible  to  improve  stocking  by  interplanting  or  where,  by  planting  promptly  after 
cutting  without  waiting  for  natural  regeneration,  it  is  possible  to  reduce  the  time  that 
lands  lie  idle.  If  adequately  reforested,  the  area  in  need  of  planting  might  eventually  add 
about  8 billion  board  feet  annually  to  timber  supplies. 

15 - -Forest  condition  poorest  on  small  farm  and  "other*’  private  ownerships,  especially 

in  the  South 

There  is  conclusive  evidence  that  the  condition  of  recently  cut  lands  is  poorest  on  the 
farm  and  "other"  private  ownerships.  The  latter  means  private  ownerships,  generally 
small  in  size,  which  are  not  farm  and  not  forest  industry.  These  two  groups  of  forest 
holdings  involve  nearly  4.  5 million  private  owners  and  account  for  60  percent  of  the  Na- 
tion's total  commercial  forest  land.  For  the  country  as  a whole*,  only  about  40  percent  of 
the  farm  and  50  percent  of  the  "other"  private  ownerships  qualified  recently  cut  lands  for 
the  upper  productivity  class. 
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Small  private  holdings,  regardless  of  kind  of  ownership,  clearly  showed  poorer 
productivity  than  large  and  medium  sized  properties.  Geographically,  productivity  of 
recently  cut  lands  is  considerably  lower  in  the  South  than  in  other  parts  of  the  country, 
and  the  farm  and  "other"  private  ownerships  show  poorer  ratings  for  the  South  than  for 
other  sections. 

Considering  location  as  well  as  kind  and  size  of  ownership,  the  small  private  owner- 
ships of  the  South  are  conspicuously  below  the  rest  of  the  country  in  condition  of  cutover 
lands.  These  holdings,  numbering  1.8  million,  are  owned  mainly  by  farmers  and  the  mis- 
cellaneous nonforest  industry  group  that  makes  up  the  "other"  private  category.  They 
comprise  128  million  acres,  or  one-fourth  of  all  commercial  forest  land  of  the  Nation. 
Two-thirds  of  the  recently  cut  lands  in  this  group  fail  to  approximate  productivity  stand- 
ards reasonably  attainable  under  average  current  conditions. 

16-  -Forest  condition  best  on  public  and  forest  industry  ownerships 

In  contrast  to  farm  and  "other"  private  ownerships,  about  three-fourths  of  the  re- 
cently cut  lands  owned  by  public  agencies  and  the  forest  industries  qualified  for  the  upper 
productivity  class.  Two-thirds  of  the  land  owned  by  forest  industry  is  in  large  holdings. 
There  was  little  difference  between  public  ownerships  as  a group  and  forest  industry  as 
a group.  However,  there  were  appreciable  variations  between  different  parts  of  the  coun- 
try, different  forest  industries,  and  different  public  ownerships.  The  pulp  industry  with 
84  percent  of  its  recently  cut  lands  qualifying  for  the  upper  productivity  class  exceeded 
the  national  forests  with  81  percent  and  the  lumber  industry  with  73  percent. 

These  findings  show  that  there  is  little  distinction  between  condition  of  cutover  lands 
in  public  ownership  as  contrasted  to  those  owned  by  forest  industry.  The  contrast  is  be- 
tween public  and  forest  industry  ownerships  on  the  one  hand,  which  comprise  about  40 
percent  of  the  Nation's  commercial  forest  land  and  have  75  to  80  percent  of  cutover  lands 
in  the  upper  productivity  class,  and  the  farm  and  "other"  private  ownerships  on  the  other 
hand,  which  make  up  60  percent  of  the  forest  land  and  have  about  46  percent  of  their  re- 
cent cutovers  in  the  upper  class. 

17 - -Inadequate  stocking  is  most  significant  factor  in  reducing  productivity  of  recently 

cut  land 


Over  half  of  the  land  cut  over  since  1947  would  have  been  ruled  out  of  the  upper 
productivity  class  on  account  of  deficiencies  in  existing  stocking.  A considerable  portion 
of  this  area  was  restored  to  the  upper  class  due  to  reasonable  prospects  of  stocking.  The 
fact  remains  that  understocking  is  the  most  important  cause  of  recently  cut  lands  failing 
to  measure  up  to  standard. 

18--Improved  stocking  and  control  of  insects  and  disease  offer  best  possibilities  of 
increasing  timber  supplies 

In  addition  to  timber  from  commercial  forest  land  in  the  continental  United  States 
and  Coastal  Alaska,  there  are  several  possible  supplementary  sources  which  need  to  be 
placed  in  proper  perspective.  In  terms  of  standing  timber  there  are  unknown  quantities 
on  reserved  but  productive  forest  land  and  on  nonforest  land.  There  are  also  180  billion 
board  feet  of  sawtimber  in  Interior  Alaska,  and  37  billion  board  feet  in  salvable  dead 
trees  in  the  United  States  and  Coastal  Alaska.  There  are  56  billion  cubic  feet  of  sound 
volume  in  cull  trees  available  for  products  not  requiring  high  quality  material. 

On  an  annual  basis  there  are  2.2  billion  board  feet  of  sawtimber  consumed  for  fuel, 
some  of  which  might  be  used  for  other  products,  and  there  are  2.  7 billion  board  feet  of 
sawtimber  in  the  form  of  unused  residues.  Net  imports  from  Canada  might  be  increased 
somewhat  above  the  anticipated  level  (1.2  million  cubic  feet)  assumed  in  estimating  po- 
tential demand. 
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However,  the  best  possibilities  for  permanently  adding  to  timber  supplies  seem  not 
to  be  any  of  these  but  instead  (a)  reducing  the  nonsalvaged  mortality  loss  of  10  billion 
board  feet  annually- -four-fifths  of  which  is  due  to  insects  and  disease,  (b)  capturing  most 
of  the  8 billion  board  feet  annual  sawtimber  growth  potential  from  the  50  million  plant- 
able  acres,  (c)  improving  the  stocking  on  the  one-fourth  of  the  commercial  forest  land  of 
the  Nation  which  is  medium  or  poorly  stocked,  and  (d)  obtaining  sufficiently  prompt  and 
adequate  restocking  on  cutover  areas  so  as  to  maintain  their  productivity. 

19 --The  key  to  the  Nation's  future  timber  supplies  lies  with  the  millions  of  farm  and 
"other"  private  holdings 


The  greatest  advancements  in  forestry,  the  best  conditions  on  recently  cut  lands,  and 
over  half  the  Nation's  inventory  of  softwood  sawtimber  occur  on  forest  industry  and  public 
land.  The  23,  000  forest  industry  ownerships  account  for  13  percent  of  the  commercial 
forest  land;  public  lands,  27  percent. 

In  contrast,  the  farm  and  "other"  private  ownerships  have  the  poorest  cutover  condi- 
tions, are  largest  in  total  area,  largest  in  number  of  owners,  and  potentially  the  largest 
in  total  timber  volumes.  Eighty-five  percent  of  these  4.  5 million  ownerships  are  in  for- 
est holdings  of  less  than  100  acres,  and  50  percent  have  holdings  of  less  than  30  acres. 

Unquestionably,  the  heart  of  the  forest  problem  of  the  United  States  lies  with  the 
3.4  million  farm  owners  and  the  miscellaneous  group  of  1 . 1 million  "other"  private 
ownerships.  Although  they  own  mainly  very  small  tracts  of  forest  land,  and  their  prin- 
cipal interests  usually  are  not  timber  growing,  in  the  aggregate  they  control  well  over 
half  of  the  Nation's  commercial  timberland  and  they  must  continue  to  supply  a substantial 
portion  of  the  raw  materials  for  forest  industry. 

20 - -Growth  and  inventory  needed  to  sustain  potential  demands  will  be  much  greater  than 

at  present 

Comparison  of  present  levels  of  growth  and  inventory  with  how  much  is  needed  helps 
to  indicate  how  easy  or  difficult  it  may  be  to  meet  future  demands  on  a sustained  basis. 

Estimates  of  needed  growth  in  2000  range  from  79  to  105  billion  board  feet  of  saw- 
timber, or  from  67  to  122  percent  above  1952  levels.  The  lower  estimate  is  based  on  a 
lower  level  demand  which  reflects  a relative  decrease  in  the  use  of  wood,  declining  per 
capita  consumption,  and  an  increase  in  the  real  price  of  timber  products.  The  upper 
estimate  assumes  that  wood  will  continue  to  occupy  about  the  same  role  as  at  present  in 
the  national  economy. 

By  2000,  eastern  softwood  sawtimber  growth  would  need  to  increase  90  to  154  per- 
cent, eastern  hardwoods  15  to  52  percent,  and  western  species  121  to  194  percent,  de- 
pending on  whether  needs  are  geared  to  lower  or  upper  level  estimates  of  demand. 

Considering  all  species  together,  the  changes  needed  in  standing  timber  inventory 
are  not  nearly  so  pronounced.  Although  a slight  decrease  would  be  possible  and  still  meet 
lower  level  demands,  about  a one-third  increase  in  sawtimber  inventory  would  be  needed 
to  sustain  the  upper  level.  The  needed  increases  in  inventory  of  eastern  species  are  rela- 
tively greater  than  the  needed  growth  increases  for  these  species.  These  are  offset  in 
part  by  allowable  decreases  in  the  inventory  of  western  species. 

21 - -Potential  demands  pose  tremendous  challenge  to  American  forestry 

A comparison  of  the  growth  and  inventory  that  may  be  expected  in  the  future  with 
what  may  be  needed  to  sustain  future  demands  is  more  significant  than  comparing  future 
needs  with  current  levels.  Projected  growth  and  inventory  are  what  might  be  expected  in 
the  future  if  all  demands  are  met  in  the  meantime,  and  if  current  trends  in  forestry  con- 
tinue . 
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Projected  sawtimber  growth  in  2000  ranges  from  67  to  25  billion  board  feet,  or  from 
16  to  76  percent  below  needed  growth  for  the  lower  and  upper  levels  of  demand  respec- 
tively. By  2000  eastern  softwood  sawtimber  growth  would  range  from  29  percent  below 
needed  growth  down  to  negligible  amounts,  eastern  hardwoods  from  16  percent  above  to 
58  percent  below,  and  western  species  from  28  to  61  percent  below  depending  on  whether 
timber  cut  had  been  geared  to  lower  or  upper  level  demands  in  the  meantime. 

Projected  sawtimber  inventory  in  2000  ranges  from  2,  00 2 to  968  billion  board  feet, 
or  from  6 percent  above  to  65  percent  below  needed  inventory  for  the  lower  and  upper 
levels  of  demand  respectively.  Eastern  softwood  inventory  would  be  seriously  affected 
under  either  level  of  demand  but  under  the  impact  of  meeting  upper  level  demands,  the 
inventory  of  both  eastern  and  western  species  would  be  less  than  half  of  needs. 

In  general,  the  long-range  effect  of  meeting  either  level  of  demand  would  be  about 
the  same.  The  difference  is  that  the  effects  would  be  delayed  and  less  pronounced  with 
respect  to  the  lower  level.  If  upper  level  estimates  of  demand  are  met  until  the  end  of 
the  century  the  Nation  would  be  facing  serious  wood  supply  problems  before  that  time, 
especially  in  softwood  sawtimber.  Even  hardwood  sawtimber  would  be  decreasing.  If  the 
lower  level  estimates  prevail,  softwood  growth  by  the  end  of  the  century  would  be  con- 
siderably below  that  needed  to  sustain  demand. 

To  fully  appreciate  the  significance  of  these  interpretations,  it  is  essential  to  bear 
in  mind  they  are  predicated  upon  a continuation  of  recent  trends  in  forestry  progress.  If 
existing  levels  of  forestry  had  been  assumed  and  no  recognition  given  to  probable  intensi- 
fication, the  outlook  would  be  far  less  favorable. 

Forestry  is  not  a short-time  proposition.  Where  this  Nation  stands  in  timber  supply 
at  the  end  of  the  century  depends  largely  on  actions  taken  during  the  next  two  decades. 
Rapid  acceleration  of  recent  encouraging  forestry  trends  is  vital  if  the  timber  resources 
of  the  Nation  are  to  be  reasonably  abundant  50  years  hence.  Because  of  the  magnitude  of 
potential  demand,  and  the  difficulty  of  extending  more  intensive  forestry  to  the  millions 
of  small  holdings,  time  is  important.  The  potential  of  the  land  is  adequate.  Our  challenge 
is  to  make  better  use  of  it  soon. 
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DOMESTIC  SUPPLY  OF  FOREST 


LAND  AND  TIMBER 


The  pare  sent  status  of  forest  lam  and  th©  present  volume  of  timber 
on  it  are  major  considerations  in  reviewing  the  nation's  timber 
resources,,  With  more  accurate  and  comprehensive  information  being 
assembled  about  the  condition  and  extent  of  forest  land  and  the 
volume,  kind  and  quality  of  timber,  it  is  now  possible  to  bring  into 
focus  a clearer  picture  of  th©  domestic  timber  supply » T©  present 
the  major  relationships  involved,  this  chapter  describes  our  forest 
land  and  timber  resource®  The  text  is  keyed  chiefly  to  regional 
data®  2/ 


FOREST  LAMP 

Of  the  nearly  2 billion  acres  of  land  in  th©  United  States  and  Coastal 
Alaska,  34  percent,  or  664.  mill-ion  acres,  are  classified  as  forest 
land  (fig®  l)„  This  is  th©  land  which  Americans  and  ©van  others  must 
look  to  for  a future  supply  of  forest  products.  How  the'  forest  land 
is  used,  where  it  is  located,  who  owns  it,  and  what  its  capacity  is 
to  produce,  are  all  considerations  bearing  heavily  on  the  welfare  and 
security  of  the  nation. 

Th©  forest  area  is  far  from  homogeneous*  There  are  concentrations  of 
softwood  (coniferous)  forests  in  the  West,  but  these  are  often  broken 
up  by  agricultural  valley  lands  or  by  wide  stretches  of  grazing  lard. 
West  of  th©  Cascade  Mountains  in  Washington  and  Oregon  there  are  ex- 
tensive areas  of  BougXas-fir®  Redwood,  Doug  las -fir  and  mixed  conifer 
forests  predominate  is  California.®  East  of  these  coastal  forests  in 
th©  West,  ponderosa  pin©  forests  are  most  prevalent,  but  whit©  pine 
aid  larch  are  common  in  the  Northern  Rockies,  whereas  lodge pole  pirn 
forests  and  stands  of  fir  and  sprue©  are  fouM  at  higher  elevations 
further  south®  Midcontinent  in  the  Plains  States  there  are  river- 
bottom  stringers  of  hardwoods  (deciduous  tress)  and  th©  pine  forests 
of  th©  Black  Hills®  In  the  North  and  South,  the  softwood  and  hardwood 
forests  are  intermingled  and,  almost  everywhere,  interspersed  with 
farms  and  other  nosf orest  lands®  A wide  band  of  oak-hickory  forest 
stretches  -from  Southern.  New  England  to  Missouri  and  Oklahoma,  separat- 
ing the  pin©  forests  of  th©  South  fro®  th©  maple  -hire  h-be  sofa,  spruce- 
fir,  and  other  types  ©f  northern  forest®  Alaska  with  its  vast  expanse, 
has  dens©  conif©2*ouE  forests  in  a narrow  coastal  belt  along  the 
southeastern  panhandle  ® Less  dense  coniferous  and  birch  forests 
extend  far  into  th©  interior „ 

All  of  th©  forest  area  usually  is  not  taken  into  account  when  ap- 
praising th©  timber  resource®  Generally,  two  class©®  of  forest  land 


2/  If  th©  reader  seeks  more  statistical  detail,  than  is  presented 
in  th©  subsequent  text  and  summary  tables,  he  should  refer  to  the  com- 
plete statistical  summaries  .in  the  Appendix  where  much  additional  data 
may  be  found® 
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Fig.  ! - Lond  area  of  continental  United  States  and  Coastal  Alaska, 
by  major  economic  Uses. 


are  recognized,  commercial  and  nonccmmerc ial » The  commercial  lands 
are  those  which  are  looked  to  primarily  for  meeting  timber  require- 
ments and  noncommercial  lands  are  those  which  have  only  limited 
possibilities  for  timber  production  and  have  greater  values  for  other 
forest  uses  a As  of  the  beginning  of  1953  9 about  three-fourths  of 
th©  664  million  acres  of  forest  land  were  classified  as  commercial 
and  one-fourth  as  noncommercial  (table  1) • 

DISTRIBUTION  OF  FOREST  AREAS  AND  TYPES 

Commercial  Forest  Land 

Three-fourths  of  the  Commercial 
Forest  Land  is  In  the  East 

Th©  total  area  of  the  commercial  forest  land  in  the  United  States  is 
484  million  acres  and  in  Coastal  Alaska  there  are  an  additional 
4 million  acres*  These  are  the  areas  with  which  this  report  is  con- 
cerned primarily,  for  from  this  land  must  come  most  of  th©  timber  t© 
meet  our  future  requirements.  Distribution  cf  the  commercial  area 
varies  by  forest  regions  (fig®  2) • Th©  eight  eastern  forest  regions 
have  three-fourths  of  th©  commercial  forest  land  and  the  four  western 
regions  have  one-fourth®  Three  eastern  regions,  the  Southeast,  Lake 
States,  and  Meet  Gulf,  ©aeh  have  over  50  million  acres  of  coaanercial 
land  and  collectively  include  41  percent  of  all  the  eoBmsrcial  forest 
land  in  the  United  States*  Regions  having  the  least  acreage  of  com- 
mercial forest  land  are  th©  Plains,  California,  and  th©  Southern  Rocky 
Mountain,  ©ash  having  less  than  25  million  acres® 

Some  forest  regions  have  a much  higher  percentage  of  commercial  forest 
land  than  others  (fig*  3)®  For  example,  in  New  England  76  percent  of 
th©  total  land  area  is  classed  as  commercial  forest  whereas,  for  th© 
United  States  and  Coastal  Alaska,  25  percent  is  classed  as  commercial 
foreat®  Falling  considerably  below  this  rational  average  are  Califor- 
nia, the  Northern  and  Southern  Rocky  Mountain  regions,  Coastal  Alaska, 
and  the  Plains* 

Hardwood  and  Softwood  Types 
About  Equal  In  Area 

The  occurrence  and  distribution  of  species  associations  (forest  cover 
types)  are  a useful  guide  as  to  what  to  @xp©si  in  th©  future  timber 
crop®  On  th©  488  million  acres  ©f  commercial  forest  land,  20  major 
forest  "type  groups  are  recognised,  10  in  the  East  and  10  in  tbs  Meat* 

The  eastern  hardwood  types  occupy  51  percent  of  this  total  acreage® 

Th©  remainder,  except  for  a relatively  small  acreage  of  western  hard- 
wood, supports  softwood  forest  types— in  area  divided  almost  equally 
between  the  East  and  th©  West,  Including  Coastal  Alaska  ( fig®  4)  » 

In  the  East  the  softwood  types  are  generally  preferable  t©  th©  hard- 
wood types  because  th©  market  for  softwood  lumber,  pulp  and  other 
softwood  products  is  much  greater  than  th©  market  for  hardwood  products© 
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Table  1. — Forest  land  area  of  the  United  States  and 
Coastal  Alaska,  by  section,  region. 
and  State.  1953 


Section,  region,  and  State 

Total  : 

Commercial 

s Noncommercial 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

Norths 

New  England: 

Connecticut 

1,990 

1,973 

17 

Maine 

17,088 

16,601 

487 

Massachusetts 

3,288 

3,259 

29 

New  Hampshire 

4,848 

4,682 

166 

Rhode  Island 

434 

430 

4 

Vermont 

3,730 

3,713 

17 

Total 

31,378 

30,658 

720 

Middle  Atlantic: 

Delaware 

454 

448 

6 

Maryland 

2,920 

2,897 

23 

New  Jersey 

1,958 

1,910 

48 

New  York 

14,450 

12,002 

2,448 

Pennsylvania 

15,205 

15,108 

97 

West  Virginia 

9,907 

9,860 

47 

Total 

44,894 

42,225 

2,669 

Lake  States: 

Michigan 

19,322 

18,849 

473 

Minnesota 

19,344 

18,098 

1,246 

Wisconsin 

16,535 

16,325 

210 

Total 

55,201 

53,272 

1,929 

Central: 

Illinois 

3,993 

3,938 

55 

Indiana 

4,103 

4,045 

58 

Iowa 

2,510 

2,505 

5 

Kentucky 

11,497 

11,446 

51 

Missouri 

15,177 

15,064 

113 

Ohio 

5,446 

5,396 

50 

Total 

42,726 

42,394 

332 

Table  1— -Forest  land  area  of  the  United  States  ansi 
Coastal  Alaska » by  section,  region, 
and  State,  1953  - continued 
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Section*  region,*,  and  State 

: Total  s 

• • 

O 9 

Commercial  t 
: 

Noncommercial 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Norths -e©ntsd® 

Plains s 
Kansas 
Nebraska 
North  Dakota 
Oklahoma  (west) 
South  Dakota  (east) 
Terns  (west) 

1*668 
1*482 
433 
4?  302 
776 
26*000 

1*664 

1*480 

4X4 

650 

684 

600 

4 

2 

19 

3*652 

92 

25*400- 

Total 

34,661 

5*492 

29*169 

Total,  North 

208*860 

174,041 

34*819 

Souths 

South  Atlantic: 
North  Carolina 
South  Carolina 
Virginia 

19*513 

11*943 

15*832 

18*976 

11,891 

15*285 

537 

52 

547 

Total 

47*288 

46*152 

1*136 

Southeast! 

Alabama 

Florid® 

Georgia 

Mississippi 

Tennessee 

20*771 

23*047 

24*057 

16*473 

12,558 

20*756 

21*519 

23,969 

16*440 

12*301 

15 

1*528 

88 

33 

257 

Total 

96,906 

94*985 

1*921 

West  Gulfs 
Arkansas 
Louisiana 
Oklahoma  (east) 
T©3Q3.s  (east) 

19*346 

15*990 

6?027 

11*708 

19*292 

15*899 

5*257 

11*703 

54 

91 

770 

5 

Total 

53*071 

52*151 

920 

Total*  South 

197*265 

193*288 

3*977 

Table  1» —-Forest  land  area  of  the  United  States  arid. 

Coastal  Alaska « by  section,  region* 
and  State « 1953  - continued 


Section,  region,  and  State 

* » 

O * 

: Total  s 

: s 

C cramer clal 

s Noncommercial 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Wests 

Pacific  Northwest: 
Donglas-fir  subregion 
Pin©  subregion 

29,04? 

25,082 

25,455 

19,9X0 

3,592 

5,172 

Total 

54,129 

45,365 

8,764 

Oregon 

Washington 

30,261 

23,868 

25,875 

19,490 

4,386 

4,378 

Total 

54,129 

45,365 

8,764 

California 

42,541 

17,317 

25,224 

Northern  Rocky  Mountains 
Idaho 
Montana 

South  Dakota  (west) 
Wyoming 

21,025 

22,330 

1,393 

10,513 

13,372 

15,727 

1,266 

3,475 

7,653 

6,603 

127 

7,038 

Total 

55,261 

33,840 

21,421 

Southern  Rocky  Mountains 
Arisona 
Colorado 
Nevada 
New  Mexico 
Utah 

19,212 

20,834 

12,036 

21,329 

16,219 

3,180 

8,451 

109 

5,735 

3,014 

16,032 

12,383 

11,927 

15,594 

13,205 

Total 

39,630 

20,489 

69,141 

Total,  West 

241,561 

117,011 

124,550 

Continental  United  States 
Coastal  Alaska 

647,686 

16,508 

484,340 

4,269 

163,346 

12,239 

All  regions 

664,194 

488,609 

175,585 
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Fig.  2. -Forest  londs  of  United  States  and  Coastal  Alaska  by  regions 
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Most  extensive  is  the  loblolly  pine-shortleaf  pine  type  group, 2J 
which  accounts  for  half  of  the  eastern  softwood  type  area  (table  2). 
Nearly  one-fourth  of  the  area  is  occupied  by  the  longleaf  pine-slash 
pine  type  group— most  of  it  located  in  the  Southeast — upon  which  the 
important  naval  stores  industry  is  based.  Together  these  two  pine 
type  groups,  occupying  some  40  percent  of  the  South's  commercial  forest 
land,  comprise  the  major  softwood  timber-producing  area  in  the  East. 

The  other  eastern  softwood  type  groups,  spruce-fir  and  white-red- 
jack  pine,  occur  mainly  in  the  northern  Lake  States  and  in  northern 
New  England.  Spruce-fir  forests  have  been  a mainstay  of  the  pulp 
industry  since  the  industry  was  founded.  White-red- jack  pine  occurs 
today  only  as  remnants  of  a once  extensive  forest.  The  whit©  pine 
forests  of  the  Lake  States  and  the  Northeast  are  still  of  some 
importance  in  local  areas,  but  they  played  their  chief  role  many 
years  ago. 

Eastern  hardwood  types  have  some  highly  valuable  species,  but  they 
are  frequently  characterized  by  low  quality.  Oak-hickory,  most  wide- 
spread of  all  eastern  type  groups,  occupies  nearly  half  of  the  eastern 
hardwood  area  and  is  represented  by  a large  number  of  species  and 
types  growing  on  a wide  variety  of  sites.  For  many  years  oak-hickory 
has  presented  a problem  because  of  poor  quality.  "Scrub  oak"  has 
became  a common  local  name  for  a sizable  part  of  the  acreage  in  this 
type  group. 

In  th©  Northeast  and,  to  a lesser  extent,  in  the  Lake  States,  there 
are  extensive  areas  of  maple-beech-birch,  a highly  valuable  type 
group  that  occupies  about  one-fifth  of  the  commercial  forest  land  in 
the  North,  Sugar  maple  and  yellow  birch  are  its  most  important 
species.  Swamp  and  bottomland  forests  of  the  oak-gum-cypre ss  and 
©Im-ash-cottonwood  type  groups  cover  about  one-fourth  of  the  eastern 
hardwood  area.  There  are  large  areas  of  the  former  in  the  Lower 
Mississippi  Valley  and  along  streams  in  th©  southern  Coastal  Plain® 

The  remainder  of  the  eastern  hardwood  area  supports  types  belonging 
to  the  oak-pin©  and  aspen-birch  groups.  The  former  occupies  areas 
along  the  fringes  of  the  oak-hickory  belt  or  scattered  through  the 
southern  pine  region.  The  aspen-birch  types  are  pioneer  types  that 
have  invaded  large  areas  of  cutover  pine  land  in  the  North. 

In  the  West,  from  an  area  standpoint,  the  most  important  type 
group  is  ponderosa  pine  which  covers  about  one-third  of  the  commercial 
forest  land  (table  3).  In  the  more  arid  sections,  an  open  woodland 
forest  of  ponderosa  pin®  is  typical;  dense  stands  are  characteristic 
where  rainfall  is  more  plentiful.  Ponderosa  pine  not  only  occupies  a 


2/  In  all  type  groups,  the  species  for  which  the  group  is  named  are 
generally  most  abundant,  but  they  may  be  scarce  or  absent  in  some  parts 
of  the  type-group  area.  In  New  Jersey,  New  York,  and  Massachusetts,  for 
example,  pitch  pin©  is  th©  chief  representative  of  th©  loblolly-shortleaf 
pine  type  group.  In  the  northern  Appalachians,  Virginia  pin©  is  common 
and  loblolly  pine  nay  be  entirely  absent® 
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Table  2. --Areas  of  comercial  forest  land  occupied  by  the  major  eastern  forest  type  groups, 
by  section  and  region,  1953  (Eastern  United  States) 
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l/  Four  hundred  forty-two  acres  of  ponderosa  pine 


Table  3 . -"Areas  of  commercial  forest  land  occupied  by  the  mjor  western  forest  type  groups 

section  and  region,  1933  (Western  United  States  and  Coastal  Alaska) 
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Total,  all  types  4,269  117>0ll  45,365  25,455  19,910  17,317  33,840  20,489 


large  acreage  in  the  pine  subregion  of  the  Pacific  Northwest,  but  it 
is  also  the  most  extensive  commercial  forest  type  in  California  and. 
in  the  Southern  Rocky  Mountain  Region® 

About  ©ne-fourth  of  western  commercial  forest  land  carries  stands 
in  which  Douglas-fir  predominates  ® Most  of  the  DougXas-f ir  area  is 
found  in  the  Pacific  Northwest  but  the  type  group  is  also  widespread 
in  the  Northern  Rocky  Mountain  Region  and  in  California® 

While  none  of  the  other  eight  western  type  groups  approaches  ponderosa 
pine  or  Douglas-fir  in  acreage 9 several  are  significant  in  relation  to 
timber  supply.  Two  type  groups , western  white  pine  aid  redwood , are 
noted  because  of  the  high  quality  aid  specialty  uses  of  their  pre- 
dominant species®  Larch  types 9 though  of  lesser  importance  nationally, 
are  a major  source  of  poles  and  sawlogs  in  the  Northern  Rocky  Mountain 
Region®  Th©  hsmlock-Sitka  spruce  type  group  accounts  for  nearly  all  of 
the  commercial  forest  laid  in  Coastal  Alaska  and  is  the  characteristic 
forest  type  along  th®  coast  in  Washington  aid  Oregon.  In  both  regions, 
the  pulp  aid  lumber  industries  look  to  this  type  group  for  wood 
supplies®  The  lodgepol©  pine  types  and  the  fir-sprue©  types  are  widely 
distributed,  particularly  in  the  Rocky  Mountain  region®  For  th© 
present,  at  least,  th©  water  values  of  both  of  these  type  groups  far 
exceed  their  timber  values®  Th©  commercial  forest  area  of  the  other 
western  softwood  typ©  group,  plnyon  pine-jimiper,  is  minor®  It  is 
classed  as  a cGEsmercial  forest  type  only  in  the  Northern  Rocky  Moun- 
tain Region  where  its  stands  contain  some  ponderosa  pine j elsewhere 
it  is  classed  as  noncommercial®  Western  hardwood  types  occupy  only 
3 percent  of  th©  commercial  forest  land  in  the  West  aid  less  than 
1 percent  of  the  coimercial  forest  land  in  Coastal  Alaska®  Hardwood 
types  are  of  vary  little  importance  in  the  timber  economy  of  the 
West® 


None <mner cial  Forest  Laid. 

One-fourth  of  the  forest  land  area  is  classified  as  noncommercial® 
Included  are  160  million  acres  of  unproductive  forest  land  aid 
15  million  acres  of  productive  forest  land  that  is  reserved  fro® 
timber  us©  (table  4)®  About  12  million  of  tbs  unproductive  acres  ar© 
also  reserved  for  som  special  us©  such  as  recreation®  Regionally, 
practically  all  of  the  noncommercial  forest  lands  ar©  found  in  th© 

West,  Coastal  Alaska,  and  the  Plains  States®  Th©  largest  concentration, 
69  million  acres,  is  in  the  Southern  Rocky  Mountain  Region®  Other 
sizable  blocks  are  in  southern  California  aid  in  Testas®  In  four  regions, 
more  than  50  percent  of  all  the  forest  laid  is  noncommercial 1 84  percent 

in  the  Plain®,  77  percent  in  th©  Southern  Rocky  Mountain  Region, 

74  percent  in  Coastal  Alaska,  and  59  percent  in  California®  East  of 
the  Plains,  only  New  York,  Florida,  and  Minnesota  have  more  than  1 mil- 
lion acres  of  noncommercial  forest  land  (fig®  5) • 

Noncommercial  forests  are  mad©  up  of  various  forest  types®  Produc- 
tive but  reserved  lands,  widely  scattered  through  forest  areas,  carry 
the  same  types  that  appear  on  eoinmerci&l  forest  land®  This  is  also 
true— though  to  a lesser  extent— of  soma  of  the  unproductive  forest 
areas  such  as  th©  forested  swamps  in  the  Lake  States,  th©  precipitous 


Table  4.—  Noncommercial  forest  area  by  section  and  region,  1953 

(United  States  and  Coastal  Alaska) 


Section  and  region 

Total 

• 

* Productive 

but 

• 

reserved 

9 

• 

Unproductive 

Reserved  s 

Unreserved 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

North: 

New  England 

720 

232 

85 

403 

Middle  Atlantic 

2*669 

2,552 

© © 

117 

Lake  States 

1*929 

718 

32 

1,179 

Central 

332 

247 

• e 

85 

Plains 

29*169 

26 

a 

29,102 

Total 

34*819 

3,775 

158 

30,886 

Southi 

South  Atlantic 

1*136 

66  8 

39 

429 

Southeast 

1*921 

387 

186 

1,348 

West  Gulf 

920 

160 

10 

750 

Total 

3,977 

1,215 

235 

2,527 

West: 

Pacific  Northwest 

Douglas-fir  subregion 

3*592 

1,551 

827 

1,214 

Pine  subregion 

5,172 

688 

556 

3,928 

Total 

8,764 

2,239 

1,383 

5,142 

California 

25,224 

1,202 

1,9a 

22,081 

Northern  Rocky  Mtn® 

21,421 

4,518 

4,450 

12,453 

Southern  Rocky  Mtne 

69,141 

1,61 2 

2,796 

64,733 

Total 

124,550 

9,571 

10,570 

104,409 

Continental  United  States 

163,346 

14,561 

10,963 

137,822 

Coastal  Alaska 

12,239 

183 

701 

11,355 

All  regions 

175,585 

14,744 

11,664 

249,177 
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Fig.  5 - More  fhon  three-fourths  of  the  non-commercial  forest  land  is  found  in  the  West  and  Coastal  Alaska 


coastal  slopes  with  sparse  tree  cover  in  Coastal  Alaska,  and  the  rocky 
subalpine  forests  in  the  West,  However,  much  of  the  unproductive 
acreage  in  the  West  occurs  along  the  dry  lower  margins  of  commercial 
forests,  or  in  isolated  tracts  on  the  fringes  of  more  arid  rangelands* 
Here  the  greatest  acreage  is  in  the  pinyon  pine-juniper  type  and  the 
hardwood  types: 

Region  Pinyon  pine-juniper  Hardwood 

thousand  acres  thousand  acres 


Southern  Rocky  Mountain 

50,978 

6,180 

California 

6,316 

9,233 

Plains  (west  of  100th  meridian) 

938 

3,459 

Northern  Rocky  Mountain 

731 

1,378 

Pacific  Northwest 

1,537 

364 

Total 

60,500 

20,614 

The  noncommercial  hardwood  types  are  mostly  woodland  types  in  which  the 
principal  species  is  oak,  hut  scattered  stands  of  alder,  tanoak,  cotton- 
wood and  other  hardwood  trees  are  also  occasionally  included*  In 
addition  to  the  area  in  these  two  types,  there  are  another  38,000  acres 
of  unproductive  forest  land  in  the  four  regions  west  of  the  Plains, 
occupied  by  chaparral,  sparse  stands  of  open-grown  ponderosa  pine,  other 
hardwood  types  such  as  blue  oak  in  California,  and  various  conifer  types 
such  as  digger  pine  and  knobcone  pine® 

Although  most  noncommercial  areas  have  extremely  limited  value  from  the 
standpoint  of  timber  production,  they  have  other  forest  uses  of  great 
importance®  The  reserved  areas  include  such  forest  lands  as  those  in 
State  aid  national  perks  and  wilderness  areas®  Yellowstone  National 
Park  and  the  New  York  State  Forest  Preserve  in  the  Adirondack®  and 
Catskills  are  essonplas®  As  centers  for  recreation  most  reserved  forests 
receive  intensive  use®  Not  only  are  many  of  these  areas  good  hunting, 
fishing  and  camping  pounds,  but  they  include  so m of  the  most  popular 
areas  for  winter  sports  and  some  of  the  most  scenic  attractions  in  the 
country®  As  grazing  lands,  the  noncommercial  forests  that  are  unproduc- 
tive for  timber  us©  are  used  for  livestock  much  as  are  commercial  forest 
lands®  Habitat  and  forage  for  wild  life  is  another  common  and  valuable 
use  of  the  noncommercial  forest  lands®  For  example  some  of  the  higher 
slopes  of  the  western  mountains  support  mountain  goats,  bighorn  sheep, 
ptarmigan,  and  other  wildlife  species®  Wild  life  us©  of  noncomr^rcial 
forest  lands  is  compatible  with  the  many  otter  uses  and  represents  a 
valuable  contribution  to  the  please©  people  get  from  being  out  in 
remote  and  forested  areas® 

■Most  important  of  all  uses  of  much  of  the  noncommercial  forest  area  is 
watershed  use®  Much  of  the  water  for  agriculture  in  the  West,  and  for 
domestic  and  industrial  purposes  both  there  and  in  otter  regions,  origi- 
nates on  high  mountain  slopes  many  of  which  are  classified  as  noncom- 
mercial forest  lard.  The  protective  value  of  the  chaparral  type  in 
California  and  in  the  Great  Basin  is  far  greater  than  the  value  of  any 
trees  which  may  grow  on  such  areas®  Likewise  the  effect  of  forest 
vegetation  in  preventing  erosion  and  in  regulating  streamflow  is  valued 


highly  in  many  communities  ® All  the  -unproductive  forest  is  important 
because  of  its  value  in  watershed  protection* 

Nonfora st  Land 

In  addition  to  areas  that  are  classified  as  forest  land*  there  are 
other  areas  that  support  tree  growth,  even  though  they  are  not  defined 
as  forest  land®  They  include  isolated  forest  areas  less  than  1 acre 
in  the  East  or  less  than  10  acres  in  the  West;  tree-covered  areas  in 
thickly  populated  urban  and  suburban  sections;  fencerows;  orchards; 
and  roadside , streamside,  shelterbelt  strips  less  than  120  feat  wide* 
and  areas  from  which  the  forest  has  been  removed  to  less  than  10  per- 
cent stocking  and  which  have  been  permanently  developed  for  grazing, 
agricultural,  residential,  industrial  or  other  uses®  In  the  aggregate, 
the  area  of  these  timbered  nonforest  lards  is  probably  much  greater 
than  generally  realized© 


THE  OWNERSHIP  PATTERN^/ 

Ih©  pattern  of  commercial  forest  land  ownership  has  several  distinc- 
tive characteristics  (table  5 and  fig,  6) « Most  noticeable  is  the 
fact  that  private  ownership  predominates  nationally;  73  percent  of 
all  commercial  forest  land  is  in  private  holdings,  27  percent  in  pub- 
lic holdings®  In  the  eastern  regions  the  private  percentage  is  even 
higher,  averaging  87  percent  for  the  North  and  South  combined®  In  the 
West  the  situation  is  reversed  because  of  the  large  acreage  of  national 
forests  and  other  public  holdings®  There  public  ownership  accounts 
for  about  two- thirds  of  th©  total;  ©ne-third  is  private® 

Farm  holdings  represent  the  largest  block  of  eoranercial  forest  land 
in  private  ownership®  They  include  nearly  half  of  all  privately- 
owned  commercial  forest  land  in  the  United  States  and  Coastal  Alaska® 
Somewhat  more  than  one-third  is  in  th®  "other  private"  class®  In  this 
class  are  a great  number  of  owners  of  various  kinds®  Included  are  the 
industries  other  than  primary  wood  manufacturing,  public  utilities, 
various  organizations,  urban  residents,  and  other  individuals®  In 
general,  most  farm  and  "other"  private  forest  owners  are  not  dependent, 
or  are  dependent-  only  to  a minor  degree,  for  their  livelihood  on 
timber  use®  Th©  smallest  acreage  in  private  ownership  is  held  by  the 
primary  wood  manufacturing  industries®  The  largest  percentage  of  forest 
land  owned  by  these  industries  is  in  the  West  where  public  holdings 
are  largest,  too®  They  control  the  least  land  in  th©  North,  only 
10  percent  of  the  total® 

Sixty-five  percent  of  the  public  holdings  in  the  United  States  and 
Coastal  Alaska  ar©  in  national  forests®  State,  county,  municipal 
and  other  local  forest  holdings  make  up  twenty-one  percent  of  tbs 
total,  and  other  Federal  holdings,  mostly  administered  by  th© 

Departeent  of  the  Interior,  include  14  percent®  National  forest  lands, 
totaling  nearly  85  million  acres,  are  distributed  countrywide  as 


2/  A more  complete  discussion  of  forest  ownership  is  included  in 
a separate  report,  "Ownership  of  Forest  Land  and  Timber" ® 
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follows:  West  72  percent,  South  12  percent,  North  12  percent  and 

Coastal  Alaska  4 percent.  State,  county,  and  municipal  lands  are 
important  segments  of  the  ownership  picture  in  some  sections.  In 
the  North,  these  holdings  encompass  2 times  as  much  land  as  in  the 
South  and  West  combined.  They  account  for  nearly  two-fifths  of  the 
commercial  forest  land  in  Minnesota,  about  one-fifth  in  Michigan, 
Pennsylvania,  and  Wisconsin,  and  more  than  10  percent  in  Massachusetts. 
Washington  is  the  only  State  outside  the  North  where  more  than  10  per- 
cent of  the  commercial  forest  land  is  owned  by  State  and  local  govern- 
ments. Most  of  the  public  lands  in  this  category  in  the  cutover  coun- 
ties of  the  Lake  States  were  acquired  through  tax  delinquency. 

Size  of  private  holdings,  by  sections  of  the  country,  shows  some 
striking  differences  too  (table  6).  Small  holdings  are  ©specially 
typical  of  the  eastern  regions  where  they  account  for  77  percent  of 
all  private  land.  In  the  West  the  percentage  of  large  holdings  is 
greater,  amounting  to  34  percent  of  the  total,  compared  to  11  percent 
in  the  North,  16  percent  in  the  South,  and  16  percent  nationally.  As 
is  shown  in  another  part  of  this  report,  the  distribution  of  private 
lands  by  size  of  holding  is  closely  related  to  the  progress  and  status 
of  forestry  measures^ 

CONDITION  OF  COMMERCIAL  FOREST  LAND 


Location  and  ownership  of  commercial  forest  land  are  only  part  of  th© 
story.  It  is  equally  important  to  know  something  about  the  condition 
of  the  land.  Two  criteria  are  commonly  used  by  foresters— the  distri- 
bution of  area  by  stand  size  classes  and  the  density  or  stocking  of 
timber  on  forest  land.  Where  old  growth  remains,  foresters  also 
distinguish  between  old-growth  and  young-growth  sawtimber  stands. 

Sawtimber  and  Pole timber  Stands 
Occupy  Nearly  Equal  Areas 

Sawtimber  stands,  the  main  source  of  present  timber  supplies,  and  pole- 
timber  stands  each  occupy  more  than  one-third  of  the  commercial  forest 
land.  Th©  remainder  of  the  commercial  forest  land,  more  than  one- 
fourth,  is  occupied  by  seedling  and  sapling  stands  or  is  no ns tacked. 
However  there  is  great  variation  between  regions  in  the  distribution 
of  stand  size  class  areas  (table  7). 

Sawtimber  area  constitutes  a relatively  high  proportion  of  the  commer- 
cial forest  area  in  the  West  and  Coastal  Alaska: 


United  States 


sal 

Coastal  Alaska 

East 

West 

Coastal  Alaska 

( percent) 

( percent) 

( percent) 

(percent) 

Sawtimber  stands 

37 

29 

60 

96 

Pole timber  stands 

35 

39 

22 

2 

Other  stands  and 

nonetocked  areas 

28 

32 

18 

2 

Total 

100 

100 

100 

100 
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Table  6 « —Owners hip  of  private  commercial  forest  land 
by  sizea  class  of  ownership,  and  by  section, 
1953  (United  States  and  Coastal  Alaska) 


Section  i 

All 

holdings 

Small 
(less  than 
5,000 
acres) 

Medium 
(5,000  to 
50,000 
acres) 

Large 

(more  than 
50,000 
acres) 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

North 

141,615 

117,160 

8,553 

15,902 

South 

176 , 609 

128,192 

20,517 

27,900 

West 

40,026 

19,912 

6,633 

13,481 

Continental  United  States 

358,250 

265,264 

35,703 

57,283 

Coastal  Alaska 

19 

19 

<»  <s> 

© © 

All  sections 

358,269 

265,283 

35,703 

57,283 
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Table  7- — Commercial  forest  area  by  stand- size  class,  and  by  section  and 
region,  1953  (United  States  and  Coastal  Alaska) 


Section  and  region 

‘ Total 

: Sawtimber 
: stands 

Poletimber 

stands 

Seedling 
and  sapling 
stands 

Nonstocked 

areas?/ 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

North: 

New  England 
Middle  Atlantic 
Lake  States 
Central 
Plains 

30,658 

1+2,225 

53,272 

42,394 

5,492 

10,302 

15,002 

6,457 

14,1+86 

1,475 

14,501 

16,991 

16,010 

15,722 

2,289 

4,969 

8,8*+2 

20,370 

8,957 

1,053 

886 

1,390 

10,435 

3,229 

675 

Total 

174,01+1 

47,722 

65,513 

44,191 

16,615 

South: 

South  Atlantic 
Southeast 
West  Gulf 

46,152 

94,985 

52,151 

16,833 

24,505 

19,164 

18,212 

37,201 

22,963 

9,631 

21,097 

7,610 

1,476 

12,182 

2,4l4 

Total 

193,288 

60,502 

78,376 

38,338 

16,072 

West: 

Pacific  Northwest: 
Douglas -fir  subregion 
Pine  subregion 

25,455 

19,910 

l4,6ll 

14,065 

4,542 

3,968 

4,260 

1,227 

2,042 

650 

Total 

45,365 

28,676 

8,510 

5,487 

2,692 

California 

Northern  Pocky  Mountain 
Southern  Rocky  Mountain 

17,317 

33,840 

20,489 

14.038 

15.039 
12,639 

1,122 

11,275 

4,612 

44 

4,710 

1,939 

2,113 

2,816 

1,299 

Toted 

117,011 

70,392 

25,519 

12,180 

8,920 

Continental  United  States 

484,340 

178,616 

169,408 

94,709 

41,607 

Coastal  Alaska 

4,269 

4,092 

75 

75 

27 

All  regions 

488,609 

182,708 

169,483 

94,784 

41,634 

l/  Including  other  stands  that 
and  sapling  stands.  See  stand-size 


do  not  qualify  as  savtiaber,  poletimber,  or  seedling 
definitions  in  Appendix. 


-22- 


Eastern  forests  are  characterized  by  large  acreages  of  pole  timber  , 
sapling*  and  seedling  stands.  Such  stands,  oceuping  63  percent  of  the 
commercial  forest  land  in  the  North  and  60  percent  in  the  South*  hold 
promise  of  increasing  sawtimber  supplies  from  both  of  these  sections 
in  the  future. 

Another  noticeable  and  significant  fact  relating  to  stand  size  distri- 
bution is  the  occurrence  of  nonstocked  lards  to  about  the  same  extent— 

8 to  10  percent  of  commercial  forest  area— in  all  sections  except  Alaska, 
Totaling  some  42  million  acres,  this  nonstocked  land  presently  contri- 
butes little  or  nothing  to  the  timber  supply. 

Old-Growth  Sawtimber  on 
10  Percent  of  Commercial  Forest  Land 

Of  the  74  million  acres  of  sawtimber  stands  in  the  West  and  Coastal 
Alaska,  50  million  acres  bear  old-growth  sawtimber.  (Elsewhere,  the 
old-growth  area  is  scattered  and  relatively  small.)  While  old-growth 
accounts  for  41  percent  of  the  commercial  forest  land  in  these  two  sec- 
tions, nationally  its  area  appears  less  important— about  10  percent  of 
the  total  commercial  forest  area.  However,  in  terms  of  timber  volume, 
old-growth  sawtimber  is  of  great  importance,  both  regionally  and 
nationally.  About  three-fifths  of  the  old-growth  sawtimber  area  is  in 
national  forests;  two-fifths  is  in  private  or  other  public  ownership, 
as  these  1953  estimates  for  the  West  and  Coastal  Alaska  show: 


Ownership  class 

Total 

forest  land 

Old-growth 

sawtimber 

( thousand 

( thousand 

(percent 

acres) 

acres) 

of  total 

National  forest 

64,105 

31,570 

49 

Other  ownerships 

57,175 

18,414 

32 

Total 

121,280 

49,984 

41 

One-third,  10  million  acres, of  national  forest  old-growth  is  in  the 
Pacific  Northwest,  and  about  one-tenth,  3 million  acres,  occurs  in 
Coastal  Alaska,  The  rest  is  distributed  among  national  forests  in  other 
western  regions— roughly  6 million  acres  in  each  Rocky  Mountain  region 
and  in  California.  About  two- thirds  of  the  old  growth  in  other  owner- 
ships is  in  the  Pacific  Northwest  and  California. 

Although  some  of  the  old-growth  stands  are  virgin  timber,  many  of  them— 
particularly  in  the  ponderosa  pine  type — have  been  cut  selectively.  It 
is  estimated  that  such  cuttings  have  resulted  in  thrifty,  managed  stands 
on  about  one-fourth  of  the  old-growth  area  in  the  West. 
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Large  Share  of  Commercial  Forest 
Land  ia  Understocked 


Density  or  degree  of  stocking,  another  criteria  of  the  condition  of 
forest  land,  indicates  to  what  extent  growing  space  is  occupied  by 
present  or  potential  sawtimber  or  poletimber  trees.  Well  and  medium 
stocked  stands  are  40  percent  or  more  stocked  in  relation  to  full 
stocking  for  comparable  sites  and  stands;  poorly  stocked  stands  are 
10-30  percent  stocked;  nonstocked  areas  are  less  than  10  percent 
stocked,  Nonstocked  areas,  poorly  stocked  stands,  and  even  medium 
stocked  stands  are  producing  timber  considerably  below  their  poten- 
tial, Excluding  old-growth  sawtimber  stands,  it  is  estimated  that  17 
percent  of  the  remaining  commercial  forest  land  is  poorly  stocked  at 
the  present  time,  and  9 percent  is  nonstocked  (table  8), 

When  stocking  is  examined  with  respect  to  stand  size,  as  in  table  9, 
it  is  apparent  that  the  younger  stands  have  more  than  a proportionate 
share  of  poor  stocking®  Only  12  percent  of  the  young-growth  sawtimber 
area  is  poorly  stocked,  and  17  percent  of  the  poletimber  area,  but  29 
percent  of  seedling  and  sapling  stands  are  in  this  category. 

The  combined  acreage  of  poorly  stocked  seedling  and  sapling  stands 
and  nonstocked  areas  is  69  million  acres.  Most  of  it  is  in  the  East 
where  two  regions,  the  Southeast  and  the  Lake  States,  account  for  more 
than  half  of  it  (fig,  7) , This  sizeable  area  of  idle  forest  land 
suggests  one  of  the  more  outstanding  opportunities  for  increasing  the 
timber  supply. 


TRENDS  IN  FOREST  LAND  AREA 

The  foregoing  summarizes  the  information  on  the  present  forest  area. 

What  is  known  of  area  trends  from  previous  studies  needs  consideration 
too.  It  is  well  recognized  that  since  the  first  days  of  settlement 
the  forest  area  has  decreased.  One  estimate  indicates  that  in  I63O 
the  forest  land  area  of  the  continental  United  States  was  950  million 
acres  or  about  one-half  of  the  total  land  area  of  the  country. 

Through  clearing  for  agriculture  and  settlement,  the  forests,  ©specially 
in  the  East,  decreased  until  about  the  first  part  of  the  20th  Century, 
From  then  on  the  total  acreage  of  forest  land  appears  not  to  have  changed 
appreciably. 

The  first  nationwide  estimate  of  forest  land  area  using  the  general 
terminology  and  broad  concepts  of  the  present  day  was  made  in  1920, 
Including  this  estimate  and  subsequent  ones,  there  have  been  five 
national  reports  summarizing  forest  areas  in  the  continental  United 
States  1 
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Table  8. --Area  and  stocking  of  young-growth  stands  and  nonstocked  areas  on  commercial  forest  land 
by  section  and  region,  1953  (United  States  and  Coastal  Alaska) 


J8 


& 


"8 

0) 

u 

u 

<c 


1 

o 

u 


1 

CQ 

I 


<D 

O 

<5 


roroOCO  C\J 
OJ  H 


o a on  a 
• On  co  CVJ  t— 
00  4-  C\J'0 


•21 


O r-j  t— 
fOrl4- 


t--  o -a-  ir\ 

H ro  IA 

cvj  co  hco  ir\ 
cvj 


OftOHH 
ON  CO  IfNCO 


ifNif\co  H r- 
tr\  o oj  oj  co 

tfN  O t— ON  OJ 

f^NONO^f  CVJ 
CVJ  CO  CM  co 


CQ  tf\  CVJ -=r  t— 
in  CVJ  £■—  ONVQ 
no  cvj  cvj  co  -2F 

O CVJ  CO  CVJ  ITS 
ro^r  ir\.3- 


21 


O CO  CVJ 

H H n 


r-l  IfN  [■- 

CO  O ON 

-4-  On  iH 


£r 

CO  NO  CO 


IfNCO  O 


O IfNCO 
-4-  NO  -4- 


r A (H 
A CO  A 
H On  H 

VO  -4  OJ 
-4  OVA 


CVJ  O 

~4  a 
o vo 


OJ 

o\ 

VO 


"3  21 

o\ 


CO  VO 
h-  t— 


HCO 

co  co 
O VO 

«\  *s 

-4  t— 
H 


£8 
Ov  O 

C^o 

fH  iH 


IA  rH  O 

CO  rH  H 


CO  vo  0\ 
oToTh 


CO  AGO 
OJ  OJ  OJ 


-4  A.4 

OJ  VO  Q\ 
-4  H co 


VO 


OVD  h- 
4COO 
LA,  VO  A 


r- 

co 

Q\ 

CVJ 


t- t-o 
A- VO  A 
O VO  OJ 

M3  4 OJ 
CVJ  H 


21 


8 

vo 


t— 

vo 


OJ 

A 

-4 


H 

CO 

ov 

o 

t- 


& 

NO 

H 

-4 


8 

f— 

OJ 

t- 


VO 

t— 

ON 

OO 

OJ 

CO 


A A 
CO  H 


00 

CO 

-4 


-4 

co 

vo 

H 

-4 


A 

A 

OJ 

•V 

-4 

OJ 

CO 


O 

o 

vo 

CO 

CO 

-4 


g 

bO 

© 

U 


g 

-P 

O 

a> 

co 


■d 


I . 

iH  P>  <P 

m 

< <8 
5 


I 


co 


3 

o 

El 


ts 

I 

+> 

i 

O 

•H 

<*H 

••  o 

-p  B3 

© 


g 

•rl 

bO 

0 

I 


p 

« ft 


55 

«8  S3 

II 

s i 


O O 

« ft  ft 

b e e 

H 

0 © 0) 
*h  43  ij 
•H  -p  +3 

aS 

e5  O O 
O & CO 


9 

OJ 

P 

5 

CO 

© 

-p 

1 

i 

■p 


bO 

OJ 

&4 


-25* 


Table  9*— Area  and  stocking  of  young-growth  stands  on  commercial 
forest  land,  by  stand  size  class.  1^53 
(United  States  and  Coastal  Alaska) 


Stand  size  class  ] 

: 

Totall/; 

Well  and 
medium 
stocked 

9 • 

♦ • 

• Poorly  • 

• stocked  • 

• « 
® • 

Non- 

stocked 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

Sawtimber  stands 

132,699 

116,748 

15,951 

® ♦ 

Pole timber  stands 

169,483 

139,992 

29,491 

• a 

Seedling  and  sapling  stands 

94,784 

67,515 

27,269 

• 0 

Nonstoeked  area 

41,634 

6 • 

41,634 

Total 

438,600 

324,255 

72,711 

41,634 

i/ESxcluding  50, 009 *000  acres  of  old-growth  sawtimber  stands  where 
stocking  was  not  measured* 
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Understocking  is  more  serious  in  the  Eost 


Year  of 
estimate!/ 

Total  forest 
land  area 
(million  acres) 

Commercial  forest 
land  area 
(million  acres) 

Noncommercial 
forest  land  area 
(million  acres) 

1630 

950 

850 

100 

1920 

614 

464 

150 

1930 

615 

495 

120 

1938 

630 

462 

168 

1945 

6?/, 

461 

163 

1953 

647 

484 

163 

2/  The  sources  of  published  data  are  as  follows: 

I630  - Kellogg,  R.  S.  U.  S.  Dept.  Agr.,  Forest  Serv.,  Cir.  97,  16  pp., 
illus.  1907. 

1920  - U.  S.  Dept.  Agr.,  Forest  Serv.  Timber  Depletion,  Lumber  Prices, 
Lumber  Exports,  and  Concentration  of  Timber  Ownership.  Rpt.  on 
Sen.  Resa  311.  66th  Cong* , 2d  Sess®,  73  pp.,  illus.  (Capper 
Rpt.)  Wash.,  D.  C.,  1928. 

1930  - U.  S.  Dept.  Agr.,  Forest  Serv.  A National  Plan  for  American 
Forestry.  Sen.  Doc.  12,  73d  Cong.,  1st  Seas.,  2 Vols.,  1677 
pp.,  illus.  (Copeland  Rpt.)  Wash.,  D.  G«,  1933. 

1938  - Cong.  U.  S.,  Joint  Committee  on  Forestry.  Forest  Lands  of  the 
United  States.  Sen.  Doc.  32,  77th  Cong.,  1st  Sess.,  44  pp. 
illus.  (J.  C.  C.  Rpt.)  Wash.,  D.  C.,  1941. 

1945  - U.  S.  Dept.  Agr.,  Forest  Serv.  Forests  and  National  Prosperity. 
Misc.  Pub.  668,  99  pp.,  illus.  (Reappraisal  Rpt.),  1948. 


The  forest  area  data  in  the  1920,  1932,  and  1938  national  reports  were 
compilations  based  on  field  surveys  in  limited  areas  and  estimates 
for  the  remaining  area.  Since  1938  the  area  data  take  on  added  relia- 
bility because  of  the  process  in  the  nationwide  forest  inventory 
project.  By  1945  the  project  had  covered  by  systematic  surveys  about 
half  of  the  commercial  forest  area  and  by  1953,  86  percent  of  the  area. 
Thus,  data  for  1945  and  1953  have  a much  greater  reliability  than  those 
in  the  previous  reports. 

Forest  Land  Area  Gains  Since  1945 

In  the  8 years  between  1945  and  1953  the  estimate  of  total  forest  land 
area  increased  23.8  million  acres*  of  this  difference,  23.3  million 
acres  are  classed  as  commercial  and  0.5  million  as  noncommercial  forest 
land.  The  difference  is  attributable  to  two  factors,  changes  in  land 
use  and  improved  accuracy  of  area  estimates. 
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In  ail  sections  of  the  country  there  have  been  sizable  changes  in 
commercial  forest  area*  The  largest  increase  was  in  the  South  where 
over  10  million  acres  of  agricultural  land  were  added  to  the  com- 
mercial forest  area.  Almost  as  many  acres  were  added  to  the  estimate 
of  commercial  forest  area  in  the  West  when  major  shifts  from  the 
noncommercial  to  the  commercial  class  were  made  in  the  estimates  for 
the  Rocky  Mountain  States.  In  the  North  nearly  4 million  acres  were 
added  mainly  by  reclassifying  forested  swamps  and  poor  aspen  sites  and 
by  more  accurate  area  determinations  in  the  Plains  States. 

Although  the  noncommercial  forest  area  in  1953  was  about  the  same  as 
in  1945,  there  were  some  rather  large  shifts  in  a few  regions.  In 
the  West,  the  estimate  of  noncommercial  forest  area  increased  6*8  mil- 
lion acres®  In  the  Southern  Rocky  Mountain  Region,  over  12  million 
acres  were  added  by  including  hardwood  and  pinyon  pine-juniper  types 
once  considered  as  nonforest.  Half  of  this  increase  was  offset  by  re- 
ductions in  noncommercial  area  in  California  and  the  Northern  Rocky 
Mountain  Region.  In  the  North  the  noncommercial  forest  area  estimate 
decreased  in  the  Lake  States  and  Plains  regions  by  transfers  to  the 
commercial  category.  Changes  of  noncommercial  area  in  the  South  were 
minor. 

In  addition  to  the  above  explanations  there  were  shifts  resulting 
from  clearing  land  for  reservoir  sites,  parks,  rights-of-way  and  other 
urban  uses.  For  these  new  uses,  some  2 million  acres  were  deducted 
from  the  commercial  forest  area  since  1945.  On  the  other  hand,  somewhat 
over  600,000  acres  were  added  by  the  release  of  military  reservations, 
municipal  watersheds,  parks,  and  reserved  national  forest  lands. 

Timber  Use  Competes  with  Other 
Land  Uses 


As  the  national  economy  expands,  competition  for  the  use  of  land  will 
inevitably  increase.  In  the  past  the  acreage  of  commercial  forest  land 
has  been  affected  chiefly  by  competition  from  agriculture.  However, 
other  non-timber  uses  also  can  be  expected  to  have  an  important  effect 
on  the  acreage  used  for  timber  production  in  the  future. 

In  1952,  some  3*3  million  acres  of  commercial  forest  land  were  cut  with 
definite  intent  of  conversion  from  forest  to  other  land  use.  Since 
about  90  percent  of  this  acreage  was  in  small  private  holdings  in  the 
East,  most  of  it  was  probably  cleared  for  agriculture.  However,  the 
acreage  of  marginal  farm  land  returned  to  forest  more  than  offset  the 
acreage  cleared,  as  it  has  for  the  last  50  years. 

This  shifting  of  land  use  between  forestry  and  agriculture  began  in 
colonial  times.  Until  the  opening  of  the  20th  century,  clearing  for 
farm  use  resulted  in  a steady  decline  in  forest  area,  but  for  the  last 
several  decades  the  area  returned  to  forest  has  exceeded  the  area  cleared. 
The  change  in  trend  has  been  due  to  a number  of  changes  in  agriculture. 

In  the  latter  half  of  the  19th  century,  the  great  westward  flow  of  pop- 
ulation from  New  England  and  other  ©astern  regions  to  the  Prairie  States 
and  the  nonforest  and  agricultural  lands  in  the  West  released  millions 
of  eastern  acres  which  had  been  farmed.  The  westward  migration  was  still 
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in  progress  when  the  advent  of  the  automobile  and  then  the  gasoline 
tractor  released  millions  of  additional  acres  that  had  been  needed 
to  provide  feed  for  horses.  In  the  South  the  boll-weevil  and  economic 
problems  in  cotton  farming  also  resulted  in  large  acreages  of  aban- 
doned farm  land.  Other  substantial  areas  in  the  cutover  counties  of 
the  Lake  States  proved  uneconomic  for  farming  and  were  abandoned  during 
the  last  few  decades. 

This  great  readjustment  in  the  area  devoted  to  crops  and  pastures  has 
about  run  its  course  in  the  North.  It  has  probably  passed  its  peak 
in  the  Southo  And  in  the  West  it  has  never  been  more  than  of  local 
importance.  It  is  unlikely  that  there  will  be  any  comparable  down- 
ward adjustment  in  agricultural  acreage  in  the  future.  Rather,  some 
loss  of  forest  area  to  agriculture  seems  likely,  even  though  techno- 
logical and  economic  factors  are  still  tending  to  concentrate  agri- 
cultural production  on  the  better  lands  and  to  free  poorer  lands  for 
forestry. 

In  the  shifting  of  land  between  forestry  and  other  uses  another  im- 
portant factor  is  the  increasing  management  of  land  for  water.  The  need 
to  plant  critical  areas  for  watershed  protection  and  erosion  preven- 
tion is  tending  to  make  more  land  available  for  timber  growing.  Since 
most  watershed  lands  may  be  successfully  managed  for  timber  production 
without  impairment  of  the  water  supply,  conservation  and  watershed 
surveys  in  most  agricultural  areas  reveal  a sizable  acreage  which, 
because  of  steepness,  susceptibility  to  erosion  or  other  reasons,  can 
be  handled  best  by  conversion  to  forest  cover.  Working  in  the  opposite 
direction  is  the  reservation  of  municipal  watershed  land  exclusively 
for  protection  of  the  water  supplies,  and  the  inundation  of  commercial 
forest  land  by  new  reservoir  construction. 

The  area  available  for  timber  growing  is  being  steadily  reduced  by  urban 
and  industrial  development.  Not  only  is  the  urban  population  growing 
in  numbers,  but  the  current  trend  toward  suburban  living  is  increasing 
par  capita  space  requirements.  Similarly  the  requirements  for  industrial 
growth  are  magnified  by  the  current  trend  toward  decentralization,  with 
one-story  plant  layouts  and  ample  space  for  parking  of  employees*  cars 
and  for  expansion. 

Rights-of-way  for  highways,  pipelines,  powerlines  and  communication 
lines  also  encroach  upon  the  area  available  for  timber  growing.  The 
construction  of  new  superhighways  is  of  increasing  importance  in  this 
category,  while  use  of  radio  tends  to  reduce  further  demands  for  com- 
munication lines.  All  together  such  special  uses  may  require  more  new 
land  than  urban  and  industrial  expansion  with  which  they  are  associated. 

Setting  aside  of  forest  land  for  recreational  use  is  more  likely  to  be 
of  importance  than  any  of  the  factors  mentioned  except  clearing  for 
agriculture  though  not  all  such  use  requires  curtailment  of  other 
uses.  Nevertheless  the  pressing  need  for  development  of  recreational 
areas  will  be  met  by  withdrawing  a certain  acreage  of  forest  land  from 
commercial  use.  Recreational  facilities  in  national  forests,  national 
parks,  and  other  public  forest  lands  need  to  be  greatly  expanded  to 
meet  growing  demands.  Along  with  such  reservations  is  the  growing 
demand  for  the  reservation  of  strips  of  timber  along  forest  highways. 
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The  acreage  devoted  to  timber  growing  in  the  future  will  reflect  the 
give  and,  take  of  competition  with  agriculture,  water,  recreation, 
and  other  land  uses.  However  it  seems  likely  that  the  upswing  in 
forest  area  which  started  about  1910  has  run  its  course  and  that  the 
underlying  and  historic  downward  trend  will  soon  be  resumed . 

TIMBER  VOLUME 


In  contrast  to  the  foregoing  discussion  of  forest  land  which  called 
attention  to  the  long-run  timber  supply  situation,  the  following 
discussion  is  concerned  primarily  with  the  timber  resource  now 
available  * In  appraising  this  resource,  important  considerations 
include  the  regional  distribution  of  the  timber,  and  its  species 
composition,  quality,  ownership  and  accessibility.  Such  an  appraisal 
places  emphasis  on  the  volume  of  standing  timber  on  commercial  forest 
land;  the  timber  on  noncommercial  forest  land  and  on  nonforest  land 
is  of  minor  importance® 

VOLUME  ON  CCt^EBCIAL  FOREST  LAND 

For  the  rest  of  this  century,  almost  all  of  the  nation's  domestic 
wood  supply  will  be  harvested  from  trees  that  are  now  growing  on  the 
commercial  forest  land*  As  of  the  beginning  of  1953 , these  trees 
contained  more  than  600  billion  cubic  feet  of  sound  wood  (table  10). 

Of  this,  86  percent,  or  517  million  cubic  feet,  is  classified  as 
forest  growing  stock.  The  balance,  14  percent,  includes  the  sound 
volume  of  cull  trees,  salvable  dead  trees  and  hardwood  limbs. 

The  forest  growing  stock  is  the  significant  portion  of  the  timber 
resource.  Nearly  threa-fourtha  of  it  is  in  sawtimber  trees;  the  other 
fourth  is  in  pole  timber  trees— smaller  trees  which  my  become  saw- 
timber  trees  in  the  future. 

The  total  net  volume  of  sawtimber  on  commercial  forest  land  amounts  to 
2,094  billion  board  feet,  measured  according  to  the  International 
1/4- inch  log  rule.  All  of  it  is  contained  In  the  sawlog  portions  of 
sawtimber  trees— 2,057  billion  board  feet  in  live  sawtimber  trees  and 
37  billion  board  feet  in  salvable  dead  sawtimber  trees.  Rot  and  other 
defects  are  excluded  from  both  of  these  estimates.  Softwood  species 
account  for  four-fifths  of  the  total  sawtimber  volume;  one-fifth  is 
hardwood.  Since  live  sawtimber  comprises  the  bulk  of  the  timber  that 
is  suitable  for  lumber  and  most  other  present  uses,  this  discussion 
of  the  timber  resource  emphasizes  the  board-foot  estimates  of  sawtimber 
volume. 


Two- thirds  of  Sawtimber 
Volume  is  in  the  West 

Two- thirds  of  all  the  live  sawtimber  in  the  United  States  and  Coastal 
Alaska  is  in  the  four  western  regions  where  it  is  remote  from  consumers, 
more  than  four-fifths  of  whom  live  in  the  East  (table  11  and  fig. 8). 
Coastal  Alaska,  generally  thought  of  as  a large  reservoir  of  softwood 
timber,  has  about  89  billion  board  feet,  or  only  4 percent  of  the 
total.  The  balance  is  in  the  East,  17  percent  in  the  South  and  13  per- 
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Table  10. — Met  volume  of  all  timber  and  sawtimber  on  commercial  forest  land,  by- 
class  of  material,  softwood  and  hardwood,  January  1,  1953 


(United  States  and  Coastal  Alaska) 

ALL 

TIMBER 

Class  of  material 

: Total 

: Softwood 

: Hardwood 

Billion 

Percent 

Billion 

Billion 

Growing  stock:  w 

Live  sawtimber  trees. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Sawlog  portions 

331 

55 

262 

69 

Upper  stems 

48 

8 

29 

19 

Total 

379 

63 

291 

88 

Live  poletimber  trees^/ 

138 

23 

64 

74 

Total,  growing  stock 

517 

86 

355 

162 

Cull  trees 

56 

9 

18 

38 

Salvable  dead  trees: 

Sawtimber  treesi/  , 
Poletimber  trees^' 

8 

1 

7 

1 

1 

(V) 

1 

o/> 

Hardwood  limbs 

23 

4 

a a 

23 

Total,  all  timber 

605 

100 

381 

224 

Percent 

Percent 

Percent 

Percent  of  total 

100 

• a 

63 

37 

SAWTIMBER^ 

Billion 

Percent 

Billion 

Billion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Live  sawtimber  trees l/  w 

Salvable  dead  sawtimber  trees—' 

2,057 

98 

1,648 

409 

37 

2 

34 

3 

Total,  sawtimber  voiiane 

2,094 

100 

1,682 

412 

Percent 

Percent 

Percent 

Percent  of  total 

100 

a a 

80 

20 

1 / Trees  of  commercial  species  that  contain  at  least  one  merchantable  sawlog  as 
defined  by  regional  practice  and  which  are  of  the  following  minimum  diameters  at 
breast  height:  Eastern  regions:  Softwoods  9.0  inches,  hardwoods  11.0  inches. 

Western  regions:  All  species  11.0  inches. 

2 / Trees  of  conmercial  species  which  meet  regional  specifications  of  soundness 
and  form,  and  which  are  of  the  following  diameters  at  breast  height:  Eastern 
regions:  Softwoods  5*0  to  9.0  inches,  hardwoods  5.0  to  11.0  inches.  Western 
regions:  All  species  5.0  to  11.0  inches. 

3/  Less  than  500  million  cubic  feet. 

Xj  Less  than  0.5  percent. 

Included  in  all -timber  cubic  volume  but  also  measured  in  board  feet. 
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Table  11. —Regional  distribution  of  live  sawtimber  volume  and  growing  stock 
on  commercial  forest  land,  softwood  and  hardwood,  1953 
(United  States  and  Coastal  Alaska) 


Section  and  region 

! Sawtimber—/ 

Growing  stock 

I Total 

♦ • 
I Softwood. 

Hardwood ! 

Total 

1 Softwood! 

Hardwood 

Billion 

Billion 

Billion 

Billion 

Billion 

Billion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

North: 

New  England 

51 

27 

2k 

2k 

10 

14 

Middle  Atlantic 

74 

13 

6i 

3k 

5 

29 

Lake  States 

50 

l4 

36 

25 

7 

18 

Central 

83 

k 

79 

25 

1 

24 

Plains 

8 

1 

7 

3 

(3/) 

3 

Total 

266 

59 

207 

111 

23 

88 

South: 

South  Atlantic 

107 

51 

56 

34 

15 

19 

Southeast 

139 

77 

62 

48 

23 

25 

West  Gulf 

111 

55 

56 

32 

13 

19 

Total 

357 

183 

174 

114 

51 

63 

West: 

Pacific  Northwest: 


Douglas -fir  subregion 
Pine  subregion 

595 

154 

577 

154 

18 

(2/) 

113 

33 

107 

33 

6 

( i /) 

Total 

749 

731 

18 

146 

140 

6 

California 

360 

354 

6 

67 

64 

3 

Northern  Bocky  Mountain 

167 

166 

1 

43 

43 

(3/) 

Southern  Rocky  Mountain 

69 

66 

3 

18 

16 

2 

Total 

1,345 

1,317 

28 

274 

263 

11 

Continental  United  States 

1,968 

1,559 

409 

499 

337 

162 

Coastal  Alaska 

89 

89 

(2 /) 

18 

18 

(i/) 

All  regions 

2,057 

1,648 

409 

517 

355 

162 

1 / In  addition  to  the  live  sawtimber  volume,  there  are  37  billion  board  feet  of 
sawtimber  in  salvable  dead  trees;  of  this  total  34  billion  board  feet  are  in  the  West, 
2 billion  in  the  North,  1 billion  in  the  South. 

2 / Less  than  0.5  billion  board  feet. 

2/  Less  than  0.5  billion  cubic  feet. 
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Two-thirds  of  the  sowtimber  volume  is  located  in  the  West,  nearly  two-fifths  in  the  Pacific 
Northwest  alone. 


cent  in  the  North®  Three  States— Oregon,  Washington,  and  California— 
contain  55  percent  of  all  the  sawtimber  volume,  a characteristic  of 
the  sawtimber  supply  which  has  resulted  in  a heavy  concentration  of 
lumber  industry  capacity  in  the  Pacific  Coast  States  (table  12)  ® 

Fran  region  to  region  the  volume  of  sawtimber  varies  considerably® 

For  example,  the  average  volume  of  sawtimber  per  acre  of  commercial 
forest  land  in  the  West  is  11,500  board  feet,  in  California  it  is 
20,800  board,  feet,  and  in  the  adjacent  Southern  Rocky  Mountain  Region, 
3,400  board  feet®  Likewise,  in  the  East  where  the  average  volume  per 
acre  is  1,700  board  feet,  the  average  is  900  board  feet  in  the  Lake 
States  and  2,300  board  feet  in  the  South  Atlantic  States®  Such  wide 
ranges  in  volume  per  acre  affect  the  economic  prospects  of  the  depend- 
ent forest  industries®  They  also  emphasize  the  wide  range  in  timber 
values  found  on  the  forest  land® 

The  growing  stock  is  more  evenly  distributed;  53  percent  is  in  the 
West  and  3 percent  occurs  in  Coastal  Alaska.  The  remainder,  44  per- 
cent, is  in  the  East®  However,  there  is  wide  regional  variation  too® 
For  example,  the  17  million  acres  of  commercial  forest  land  in  Cali- 
fornia carry  over  2-§-  times  the  growing  stock  volume  found  on  53  million 
acres  in  the  Lake  States®  The  volume  of  growing  stock  in  the  Douglas- 
fir  subregion,  alone,  nearly  equals  the  total  found  in  the  entire 
East.  For  optimum  growth,  the  level  of  growing  stock  in  the  East 
is  far  too  low® 


Softwood  Species  Comprise 
Four-fifths  of  Sawtimber  Volume 

Softwood  trees  account  for  80  percent  of  the  nation's  sawtimber  volume; 
the  balance  is  in  hardwood  trees  (table  13)®  Nationally,  Douglas -fir 
is  the  most  abundant  species  and  is  identified  with  one-fourth  of  the 
total  sawtimber  volume®  Except  in  the  Southern  Rocky  Mountain  Region, 
Douglas-fir  is  the  major  species  throughout  the  West  (fig®  9 and 
table  14) . It  accounts  for  half  of  the  sawtimber  volume  in  the  Pacific 
Northwest,  one-third  in  California,  and  more  than  one-fourth  in  the 
Northern  Rocky  Mountain  Region.  Ponderosa  pine  is  also  an  abundant 
western  species,  though  exceeded  by  western  hemlock  in  the  Pacific 
Northwest  and  by  the  true  firs  in  California.  Although  not  widely 
distributed,  western  white  pine  in  the  Inland  Empire  and  redwood  in 
California  are  of  considerable  importance  in  the  West's  timber  economy 
because  of  their  high  value  and  specialty  uses. 

The  commercial  forests  of  Coastal  Alaska  are  nearly  all  softwood, 
principally  Sitka  spruce  and  western  hemlock  (fig.  10  and  table  15) • 
Less  than  one  percent  of  their  sawtimber  volume  is  hardwood. 

The  North  Is  hardwood  country  (fig.  11  and  table  16) . Nearly  four- 
fifths  of  its  sawtimber  volume  is  in  hardwood  trees  and  its  stands 
carry  half  of  all  the  hardwood  sawtimber  in  the  country#  The  forests 
of  the  Central  States  Region,  with  sizable  volumes  of  oak  and  hickory, 
are  more  than  95  percent  hardwood.  New  England  forests,  with  high 
proportions  of  spruce,  balsam  fir,  and  whit©  pine,  are  only  47  per- 
cent hardwood# 
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Table  12, — Net  volume  of  live  sawtimber  and  growing  stock  on 
commercial  forest  land*  bv  section,  region,  and 
State7~1953  (United  States  and  Coastal  Alaska! 


Section,  region,  and  State 

« 

• 

: Saw timber 

• 

• 

Growing  stock 

Million 

Million 

bd.  ft. 

cu.  ft. 

Norths 

New  England: 

Connecticut 

1,859 

1,304 

Maine 

28,226 

12,601 

Massachusetts 

2.659 

1,871 

New  Hampshire 

10,069 

4,452 

Rhode  Island 

165 

161 

Vermont 

8,547 

3,956 

Total 

51,525 

24,345 

Middle  Atlantic: 

Delaware 

1,234 

464 

Maryland 

6,771 

2,899 

New  Jersey 

1,660 

952 

New  York 

26,883 

11,675 

Pennsylvania 

19,306 

10,629 

West  Virginia 

18,497 

7,864 

Total 

74,351 

34,483 

Lake  States: 

Michigan 

21,141 

9,912 

Minnesota 

12,538 

7,235 

Wisconsin 

16,111 

8,071 

Total 

49,790 

25,218 

Central: 

Illinois 

11,694 

3,050 

Indiana 

11,671 

3,041 

Iowa 

4,119 

1,183 

Kentucky 

27,34 2 

7,834 

Missouri 

13,195 

5,503 

Ohio 

14,850 

4,013 

Total 

82,671 

24,624 
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Tabl©  12 » --Net  volume  of  live  sawtimber  and  growing  stock  on 
commercial  forest  land,  by  section.,  region*,  and 
State,  195TTUnited  States  and  Coastal  Alaska)  - continued 


Section,  region,  and  State  s 

8 

Sawtimber  : 

• 

© 

Growing  stock 

Million 

Million 

bd,  ft. 

Norths -coni 5 d. 
Plains s 

Kansas 

3*371 

954 

Nebraska 

1*253 

462 

North  Dakota 

653 

251 

Oklahoma  (west) 

880 

337 

South  Dakota  (east) 

790 

601 

Texas  (west) 

730 

223 

Total 

7,677 

2,828 

Total,  North 

266,014 

111,498 

Souths 

South  Atlantics 

North  Carolina 

44,152 

13,642 

South  Carolina 

32,299 

9,613 

Virginia 

30,407 

10,503 

Total 

106,858 

33,758 

Southeast? 

Alabama 

38,211 

11,713 

Florida 

23,032 

8,152 

Georgia 

36,920 

12,692 

Mississippi 

25,789 

9,628 

Tennessee 

15,350 

5,770 

Total 

139,302 

47,955 

West  Gulf: 

Arkansas 

38,317 

11,762 

Louisiana 

41,436 

11,199 

Oklahoma  (east) 

5,580 

1,780 

Texas  (east) 

25,575 

7,247 

Total 

110,908 

31,988 

Total,  South 

357,068 

113,701 

Table  12* — Net  volume  of  live  sawtimber  and  growing  stock  on 
commercial  forest  land,  by  section,  region,  and 
State,  1953  (United  States  and  Coastal  Alaska)  continued 


Section,  region,  and  State  : 

• 

• 

Sawtimber  : 

• 

• 

Growing  stock 

Million 

Million 
cu.  ft. 

West: 

Pacific  Northwest: 

Douglas-fir  subregion 

594,375 

113,171 

Pine  subregion 

154,501 

33,023 

Total 

748,876 

146,194 

Oregon 

433,809 

80,973 

Washington 

315,067 

65,221 

Total 

748,876 

146,194 

California: 

360,001 

66,711 

Northern  Rocky  Mountain: 

Idaho 

96,015 

21,246 

Montana 

55,770 

16,143 

South  Dakota  (west) 

3,167 

1,287 

Wyoming 

12,070 

4,087 

Total 

167,022 

42,763 

Southern  Rocky  Mountain: 

Arizona 

19,988 

3,700 

Colorado 

25,394 

8.037 

Ne-mda 

572 

151 

New  Mexico 

15,054 

3,683 

Utah 

7,800 

2,001 

Total 

68,808 

17,572 

Total,  West 

1,344,707 

273,240 

Continental  United  States 

1,967,789 

498,439 

Coastal  Alaska 

89,058 

18,496 

All  regions 

2,056,847 

516,935 
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Table  13o---Het  TOiume  of  live  sawtlmber  and  growing  stock  on  commercial 
forest  land,  by  apecies  group,  1953^* 

(United  States  and  Coastal  Alaska) 


Species 

: Sawfcimher 

: Growing  stock 

Billion 

Billion 

bd.  ft. 

cu.  ft. 

Eastern  softwoods: 

Southern  yellow  pine 

nk 

49 

Spruce  and  balsam  fir 

19 

8 

White  and  red  pine 

17 

5 

Cypress 

13 

4 

Hemlock 

12 

4 

Jack  pine 

2 

1 

Other 

5 

3 

'Total 

242 

74 

Eastern  hard* 


White  oak£' 

35  ) 

Bed  oak 2/ 

31  ) 

53 

Other  oaks 

80  ) 

Beech,  yellow  birch,  and  sugar  staple 

51 

19 

Sweetgum 

26 

9 

Tupelo  and  blaekgum 

25 

9 

Hickory 

24 

9 

Yellow-poplar 

16 

5 

Cottonwood  and  aspen 

9 

8 

Other 

84 

39 

Total 

381 

151 

Total,  eastern  species 

623 

225 

Western  softwoods: 

Douglas -fir 

532 

98 

Ponderosa  and  Jeffrey  pine 

224 

43 

Western  hemlock  and  Sitka  spruce 

208 

43 

True  firs 

184 

38 

Sugar  and  western  white  pine 

57 

10 

Engelmann  and  other  spruce 

37 

8 

Bedwood 

36 

6 

Lodgepole  pine 

30 

15 

Western  larch 

28 

5 

Other 

70 

15 

Total 

l,4o6 

28l 

Western  hardwoods: 

Cottonwood  and  aspen 

4 

2 

Bed  alder 

9 

4 

Other 

15 

5 

Total 

28 

11 

Total,  western  species 

1,434 

292 

Total,  all  species 

2,057 

517 

1 / Species  volumes  by  states  are  given  in  the  Appendix. 

2/  Q’^grcus  alba  and  pinna. 

1/  Qnercua  borealis . §.  falcate  var.  pagodaef olla , and  Q.  shumardii. 
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Table  14 Net  volume  of  live  sawtlmber 
by  species  groups  West.  1953 


Species  s 

Volume 

Billion 
bd<,  ft. 

Percent 

Softwoods? 

Douglas -fir 

532 

40 

Ponderosa  and  Jeffrey  pine 

224 

17 

True  firs 

184 

34 

Western  hemlock  and  Sitka  sprue© 

127 

9 

Sugar  and  western  white  pine 

57 

4 

Engelmarm  and  other  spruces 

37 

3 

Redwood 

36 

3 

Western  redeedar 

32 

2 

Lodgepol©  pins 

30 

2 

Western  larch 

28 

2 

Other  softwoods 

30 

2 

Total  softwoods 

1,317 

98 

Hardwoods 

28 

2 

Total,  all  species 

1,345 

100 

-a- 
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Table  15. — -Net  volume  of  live  sawtimber.  by  species 
group.  Coastal  Alaska.  1953 


Species 

s Volume 

Softwoods 

Billion 
bd.  ft. 

Percent 

Western  hemlock 

54 

61 

Sitka  spruce 

27 

30 

Western  redcedar 

5 

5 

Other  softwood 

3 

4 

Total  softwood 

89 

100 

Hardwood 

(1/) 

(2/) 

Total,  all  species 

89 

100 

2J  Less  than  500,000  million  board  feet. 
2/  Less  than  0o5  percent. 
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Spruce  and 
balsam  fir 

White  and 
red  pines 

mm* 

Hemlock 

////^//\  4 % 

Other  softwoods 

5 % 

Oak 

m w/////////w^ 

Sugar  maple 

Beech 

Yellow  birch 

Soft  maples 

| 4 % 

Hickory 

^ 3% 

Cottonwood  and 
aspen 

^ 3% 

Yellow-poplar 

M » 

Other  hardwoods 

Fig.  1 1 - Distribution  of  sawtimber  volume  by  species  group,  North,  1953 
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Table  16.—  Net  volume  of  live  sawtimber,  by 
species  group , North,  1953 


Species 

« 

© 

o 

9 

• 

9 

Volume 

Billion 
bd.  ft. 

Percent 

Softwoods: 

Spruce  and  balsam  fir 

19 

7 

White  and  red  pine 

16 

6 

Hemlock 

11 

4 

Other  Softwood  si/ 

13 

5 

Total  softwoods 

59 

22 

Hardwoods: 

Oak: 

Red  oakS/ 

23 

9 

White  oakl/ 

21 

8 

Other  red  oak 

20 

7 

Other  white  oak 

11 

4 

Total 

75 

28 

Sugar  maple 

22 

8 

Beech 

13 

5 

Yellow  birch 

12 

5 

Soft  maples 

10 

4 

Hickory 

9 

3 

Cottonwood  and  aspen 

8 

3 

Yellow-poplar 

7 

3 

Other  hardwoods 

51 

19 

Total  hardwoods 

207 

78 

Total,  all  species 

266 

100 

1/  Including  294  million  board  feet  of  ponderosa  pine  in  the 
Plains  Region, 

2 / Quercus  alba  and  primus, 

Quercus  borealis , Faleata  var , pagodaefolia.  and  shumardii 
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In  the  three  southern  regions,  the  volumes  of  softwood  and  hardwood 
sawtimber  are  nearly  equal*  Almost  all  of  the  softwood  is  in  the  four 
important  southern  yellow  pines— longleaf,  slash,  loblolly,  and  short- 
leaf  pine  (fig*  12  and  table  17) . Longleaf  and  slash  pines  predominate 
in  the  Southeast,  while  loblolly  and  shortleaf  pines  are  widely  distri- 
buted throughout  the  South.  Cypress— most  of  it  in  the  Southeast 
Region — is  the  only  other  southern  softwood  of  note*  More  than  two- 
fifths  of  the  nation’s  hardwood  sawtimber  is  in  the  South* 

For  commercial  use,  all  sawtimber  species  are  not  equally  'valuable. 

More  than  80  percent  of  the  lumber  produced  in  recent  years  is  sawed 
from  some  10  species,  yet  these  species  represent  only  about  65  per- 
cent of  the  sawtimber  volume  * Most  softwood  species  enjoy  wide  accept- 
ance, but  some,  such  as  the  tame  firs  and  western  hemlock,  though 
relatively  abundant,  are  in  less  demand  than  species  like  white  pine  and 
redwood  which  ar©  less  plentiful® 

Because  there  ar©  mary  species,  widely  scattered,  the  preferences  for 
hardwoods  are  difficult  to  generalise*  Among  the  oaks,  white  oak  and 
red  oak  ar©  highly  esteemed,  but  " other  red  oaks’1  and  "other  white  oaks" 
are  often  difficult  to  market®  For  many  purposes  consumers  prefer  sweet- 
gm  to  tupelo  aid  blackgum,  sugar  map!©  to  soft  maple  j yellow  birch  to 
beech;  black  walnut,  ash,  and  yellow  poplar  to  hickory,  cottonwood, 
and  aspen*  For  certain  special  uses  there  are  long-standing  species 
preferences?  white  hickory  handles,  paper  birch  turning  squares,  white 
oak  staves,  birdseye  maple  veneers,  and  so  on*  While  one  softwood 
species  can  be  substituted  for  another  in  many  cases,  without  much 
effect  on  costs,  the  substitution  of  on©  hardwood  for  another  is  fre- 
quently more  expensive  and  less  satisfactory  because  of  the  wide 
variation  in  wood  characteristics  and  the  specialized  nature  of  so 
many  hardwood  uses*  Thus,  in  gauging  the  hardwood  sawtimber  supply, 
an  Important  factor  is  consumers®  preference  for  particular  species. 

Growing  stock  is  the  volume  of  sound  wood  in  all  trees  in  the  6-inch 
diameter  class  or  larger  that  are  now  or  prospectively  suitable  for 
conversion  into  merchantable  forest  products*  Of  the  total  growing 
stock,  softwood  species  account  for  69  percent,  and  31  percent  is 
hardwood.  Douglas-fir,  oak,  and  southern  yellow  pine  are  the  most 
abundant  species,  but,  as  with  sawtimber,  the  species  composition  of 
the  growing  stock  shows  great  variation.  In  the  West,  and  in  Coastal 
Alaska,  softwood  species  make  up  almost  all  of  the  growing  stock, 
but,  in  the  East,  two-thirds  of  the  growing  stock  is  hardwood. 

oJLSgyga  Timber 
Volume  is  in  Cull  Trees 

Of  the  605  billion  cubic  feet  of  timber  in  the  United  States  and  Coastal 
Alaska,  cull  trees,  solvable  dead  trees  and  hardwood  limbs  account  for 
14  percent,  none  of  it  growing  stock.  In  hardwoods  the  proportion  is 
even  higher,  amounting  to  28  percent  of  the  total  cubic  volume  of  hard- 
wood timber.  A little  of  this  material  is  finding  its  way  into  mar- 
kets and  in  the  East,  for  ©xaaapl®,  sots©  cull  trees  ar©  now  used  for 
pulpwood.  In  the  West,  salvabl©  dead  trees,  including  wlndthrown, 
fire -and  insect-killed  trees,  are  logged  for  both  lumber  and  pulpwood. 
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Table  17.— Met  volume  of  live  sawtimber . 

by  species  groups.  South.  1953 


Species 


Volume 


Billion 

bdc,  ft.  Percent 

S of twoods : 


Southern  yellow  pine: 


Shortleaf  and  loblolly  pine 

121 

34 

Longleaf  and  slash  pine 

37 

10 

Other  southern  yellow  pine 

10 

3 

Total 

168 

47 

Cypress 

12 

3 

Other  softwoods 

3 

1 

Total  softwoods 

183 

51 

Hardwoods : 

Oak: 

White  oakl/ 
Red  oak£/ 

15 

7 

4 

2 

Other  red  oak 

33 

9 

Other  white  oak 

16 

5 

Total 

71 

20 

Sweetgum 

24 

7 

Tupelo  and  black  gum 

23 

6 

Hickory 

15 

4 

Yellow-poplar 

10 

3 

Other  eastern  hardwoods 

31 

9 

Total  hardwoods 

174 

49 

Total,  all  species 

357 

100 

1/  Quercus  alba  and  Q.  prinus. 

2/  Quercus  borealis®  Q.  falcata  var. 

pagodaefolia. 

and 

shumardii. 
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This  is  especially  true  in  the  Douglas-f ir  region  where  nearly  half 
of  the  dead  timber  on  the  Tillamook  Burn  has  been  salvaged  * In  all, 
there  are  88  billion  cubic  feet  of  sound  wood  in  dead  and  cull  trees 
and  in  hardwood  limbs:  cull  trees  provide  about  60  percent  of  this 

material;  salvable  dead  trees,  10  percent;  and  limbs,  about  30  per-- 
cent (table  18)® 

The  net  volume  of  sound  wood  in  cull  trees,  56  billion  cubic  feet  is 
widely  distributed— more  than  40  percent  in  the  South,  30  percent  in 
the  North,  and  over  25  percent  in  the  West  and  Coastal  Alaska®  In 
the  East,  most  of  the  cull  tree  volume  is  hardwood,  37  million  out 
of  41  million  cubic  feet,  and  more  than  half  of  it  is  in  sound  cull 
trees®  In  the  West  and  Coastal  Alaska,  softwood  accounts  for  14  mil- 
lion cubic  feet  of  the  total  cull  tree  volume  of  15  million  cubic 
feet;  nearly  all  this  total  volume  of  sound  wood  is  in  rotten  cull 
trees® 

The  net  volume  of  sound  wood  in  salvable  dead  trees  amounts  to  9 bil- 
lion cubic  feet,  including  37  billion  board  feet  of  salvable  dead 
sawtimber  volume®  Almost  90  percent  of  it  is  in  the  West;  the  East  has 
less  than  1 billion  cubic  feet,  mostly  dead  chestnut.  In  sawtimber 
terms,  the  salvable  dead  softwood  in  the  West  measures  some  34  billion 
board  feet,  of  which  23  billion  occurs  in  the  Douglas-f ir  subregion 
alone. 

Hardwood  limb  volume,  23  billion  cubic  feet,  is  concentrated  in  the 
East®  More  than  half  of  it  is  in  the  North. 

ADDITIONAL  VOLUME  ON  OTHER  LAND 

In  addition  to  the  timber  on  commercial  forest  land  there  is  consider- 
able timber  on  noncommercial  forest  land  and  on  nonforest  land.  Since 
most  of  this  timber  has  no  commercial  value  or  Is  restricted  from 
cutting,  no  estimate  has  been  made  of  its  total  volume . 

The  forest  lands  withdrawn  from  timber  use  for  parks,  monuments,  and 
for  natural  and  wilderness  areas  carry  a substantial  volume  of  saw- 
timber®  Other  noncommercial  forest  lands,  such  as  subalp Ine  forests 
and  swamps  often  have  much  small  timber  and  in  the  aggregate  this 
volume  may  be  considerable,  too.  The  extensive  noncommercial  areas 
of  pinyon  pine-juniper  and  hardwood  types  in  the  West  and  Plains 
are  estimated  to  have  over  400  million  cords  of  wood  suitable  for 
fuel  and  fence  posts: 


fieftLop 

Pinvon  nine-.iuniner 
(million 
cords) 

Hardwood 

(million 

cords) 

Southern  Rocky  Mountain 

284.5 

43.5 

California 

37.4 

39.5 

Plains  (west  of  100th  meridian) 

3.7 

6.8 

Northern  Rocky  Mountain 

1.4 

8.8 

Pacific  Northwest 

.2 

.7 

Total 

327.2 

99.3 
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Table  18. — Net  (sound  wood)  volume  of  cull  trees,  salvable 
dead  trees,  and  hardwood  limbs,  by  section,  1953 
(United  States  and  Coastal  Alaska) 


Class  of  material  \ 

All 

Sections 

* North 

) South 

West 

: Coastal 

: Alaska 

Billion 
cu..  £t_„_ 

Billion 
cu.  ft. 

Billion 
cu.  ft. 

Billion 
cu.  ft. 

Billion 
cu.  ft. 

Cull  trees: 

Sound  cull  trees 

25.5 

7.7 

16.2 

1.4 

0.2 

Rotten  cull  trees 

30.8 

9.3 

8.2 

8.3 

5.0 

Total,,  cull  trees 

56.3 

17  o0 

24.4 

9.7 

5.2 

Salvable  dead  trees: 

Sawtimber  tree si/ 

7.4 

.4 

.2 

6.7 

0.1 

Poletimber  trees 

1.3 

.2 

.1 

1.0 

® • 

Total,  salvable 

8.7 

.6 

.3 

7.7 

0.1 

dead  trees  — - - — — — — — — - ...  - — 

Hardwood  limbs 

23.3 

13.6 

8.1 

1.6 

(2/) 

Total,  all  classes 

88.3 

31.2 

32.8 

19.0 

5.3 

2/  Including  37  billion  board  feet  of  salvable  dead  sawtimber. 
2/  Less  than  50  mil lion  cubic  feet. 
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As  large  as  these  volume s are*  though*  the  timber  they  represent  has 
such  limited  use,  present  and  prospectively,  that  it  is  not  included 
in  national  estimates  of  saw timber  and  growing  stock® 

On  nonforest  land  there  is  also  an  additional  but  unmeasured  volumg 
of  timbers  In  this  category  ar©  the  trees  in  open  country  along  water- 
courses, fence  rows,  shelterbelts  and  windbreaks,  and  highways.  Also 
included  is  the  volume  of  trees  in  subiffban  areas,  city  parks  and 
streets,  orchards,  and  the  volume  on  scattered  timbered  plots  less 
than  1 acre  in  the  East  or  less  than  10  acres  in  the  West,  Although 
widely  scattered  and  generally  of  little  value  except  for  fuel,  the 
volume  of  wood  on  such  areas  is  unquestionably  great.  From  the  view- 
point of  meeting  the  requirements  of  the  forest  industries,  timber  on 
both  the  noncommercial  forest  land  and  the  nonforest  land  has  limited 
economic  significance  and  is  not  considered  normally  a part  of  the 
timber  resource  available  for  industrial  use. 

OWNERSHIP  OF  TIMBER^ 

Slightly  more  than  half  of  the  total  sawtimber  volume  of  the  United 
States  and  Coastal  Alaska  is  on  private  forest  land.  The  rest  is 
public  timber  in  Federal,  State,  county,  and  municipal  forest  hold- 
ings. Of  the  total  forest  growing  stock,  private  forests  contain 
a somewhat  larger  share— nearly  three-fifths  (fig.  13  and  table  19)  • 
Slightly  more  than  half  of  the  privately-owned  sawtimber  volume  and 
nearly  two-thirds  of  the  privately-owned  growing  stock  are  in  the 
East.  About  90  percent  of  all  the  timber  in  the  East— measured  either 
as  sawtimber  or  as  growing  stock — is  on  private  land.  Industrial 
and  other  nonfarm  owners  have  somewhat  more  than  half  of  the  private 
timber  and  farmowners  somewhat  less  than  half.  Public  timber  in  the 
East  is  mostly  in  national  forests,  although  there  ar©  sizable  State 
forest  holdings,  especially  in  the  northern  States. 

The  West,  in  sharp  contrast  to  the  East,  contains  more  than  four- 
fifths  of  the  nation's  publicly-owned  timber,  both  growing  stock  and 
sawtimber®  Some  40  percent  of  the  western  timber  resource  occurs  on 
private  land;  about  60  percent  is  on  public  land.  Industrial  and  other 
nonfarm  timber  lands  have  most  of  the  private  timber;  the  volume  of 
farm-owned  timber  in  the  West  is  small.  National  forests  contain  most 
of  the  public  timber  in  the  West  while  smaller  amounts  are  administered 
by  other  Federal  agencies  and  by  the  States.  In  Coastal  Alaska  nearly 
all  of  the  timber  is  in  public  holdings;  the  national  forests  alon© 
include  90  percent  of  the  timber. 

Nationally,  the  ownership  pattern  has  marked  contrasts  with  respect 
to  tree  species  (table  20).  Private  forest  lands  have  nearly  90  per- 
cent of  the  total  volume  of  hardwood  sawtimber,  but  less  than  45  per- 
cent of  the  softwoods.  National  forests  now  carry  slightly  more  soft- 
wood sawtimber  than  all  private  forest  land.  Of  the  softwood  sawtimber 


id  A more  complete  discussion  of  forest  ownership  is  included  in 
a separate  report,  "Ownership  of  Forest  Land  and  Timber." 
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Fig. 13  - Distribution  of  timber  volume  on  commercial  forest  land  by  ownership  class 
and  section , United  States  and  Coastal  Alaska,  1953. 
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Table  19. --Net  volume  of  live  saw-timber  and  growing  stock  cm  commercial 
forest  land,  by  ownership  class,  and  by  section,  1933 
(United  States  and  Coastal  Alaska) 


LIVE  SAWTIMBER 


Ownership  class 

United  States 
and 

Coastal 

Alaska 

Coastal 

Alaska 

Waited 

State® 

North 

South 

West 

Billion 

Billion 

Billion 

Billion 

Billion 

Billion 

M.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Private : 

Farm 

308 

• • 

308 

102 

144 

62 

Industrial  and  other 

772 

(1/) 

772 

132 

178 

462 

Total 

1,080 

(1/) 

1,080 

234 

322 

524 

Public: 

National  forest 

7 66 

83 

683 

13 

23 

647 

Other  Federal 

135 

6 

129 

4 

8 

117 

State  and  local 

76 

•• 

76 

15 

4 

57 

Total 

977 

89 

888 

32 

35 

821 

Total,  all  ownerships 

2,057 

89 

1,968 

266 

357 

1,345 

GROWING  STOCK 


Billion 

Billion 

Billion 

Billion 

Billion 

Billion 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Private : 

Farm 

103 

• • 

103 

39 

50 

14 

Industrial  and  other 

201 

0/) 

201 

55 

54 

92 

Total 

304 

(1/) 

304 

94 

104 

106 

rublic: 

National  forest 

163 

17 

146 

6 

7 

133 

Other  Federal 

28 

1 

27 

2 

2 

23 

State  and  local 

22 

• • 

22 

9 

1 

12 

Total 

213 

18 

195 

17 

10 

168 

Total,  all  ownerships 

517 

18 

499 

111 

114 

274 

1 / Less  than  0.5  billion. 
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Table  20. — Net  volume  of  live  sawtimber  on  commercial  forest  lard 
by  ownership  class,  and  by  softwood  and  hardwood.  1953 
(United  States  and  C oasfal' Alaska') 


Ownership  class 

i All  species  i 

Softwood  ; 

Hardwood 

Billion 

Billion 

Billion 

bd.  ft. 

bd®  ft. 

bd®  ft® 

Private; 

Farm 

308 

HO 

168 

Industrial  aid  other 

772 

579 

193 

Total 

1*080 

719 

361 

Public: 

National  forest 

766 

740 

26 

Other  Federal 

135 

127 

8 

State  and  local 

76 

62 

H 

Total 

977 

929 

48 

Total  j,  all  ownerships 

2,057 

1,648 

409 
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on  private  holdings , industrial  and  other  nonfarm  owners  hold  80  per- 
cent* Although  farm  forests  account  for  only  20  percent  of  the  private- 
ly-held softwood,  they  contain  close  to  half  of  all  the  hardwood  saw- 
timber  on  private  lands. 


ACCESSIBILITY  OF  TIMBER 

Historically*  the  lack  of  ready  access  to  timber  has  had  an  adverse 
effect  on  the  orderly  development  of  the  timber  supply*  Early  log- 
ging was  concentrated  along  streams  where  water  transport  was  fea- 
sible* Later*  as  railroads  pushed  westward*  cutting  of  timber  de- 
veloped along  rail  lines  and  more  recently  along  truck  logging  roads. 
The  result  has  been  heavy  cutting  of  the  more  accessible  areas*  leav- 
ing the  remote  and  mature  timber  untouched* 

In  the  East*  with  the  exception  of  a few  areas*  accessibility  is  no 
longer  a major  problem*  In  the  West*  and  principally  on  public  lards 
in  mountainous  areas,  there  is  still  a problem  of  accessibility*  In 
such  areas  road  construction  will  be  costly*  Recently,  the  cost  of 
construction  for  main  timber  access  roads  has  exceeded  $50,000  per 
mile  in  parts  of  Idaho  and  Montana  because  of  rough  topography*  In 
California  the  cost  may  exceed  $100,000  per  mile  for  some  areas* 

Lateral  roads  require  an  additional  outlay® 

Three-fifths  of  the  old-growth  sawtimber  in  the  West  is  on  national 
forest  areas,  mostly  where  further  development  awaits  construction  of 
access  roads®  Only  on  one-third  of  this  old-growth  acreage  is  76  per- 
cent or  more  of  the  allowable  cut  being  harvested®  On  nearly  half  of 
the  western  national  forest  old-growth  area,  the  cut  being  made  is  less 
than  50  percent  of  the  cut  allowable  under  good  management  (table  21) 9 

But  progress  is  being  road©  in  overcoming  the  accessibility  problem* 
Whereas  very  few  timber  access  roads  were  built  on  western  national 
forests  before  1940,  and  less  than  800  miles  per  year  between  1940 
and  1951,  the  annual  rate  of  construction  in  1952  was  1650  miles  aid 
in  1954  it  was  2,600  miles.  The  job  ahead,  though,  is  still  big  on 
national  forests  alone. 

In  Coastal  Alaska  some  progress  is  being  made  too;  but,  though  most 
of  the  forest  lies  within  a few  miles  of  tidewater,  the  remoteness  of 
that  region  continues  to  be  a major  obstacle  to  timber  use* 

TIMBER  QUALITY 

In  evaluating  timber  quality  in  the  past,  a common  criterion  has  been 
staid  age*  Though  little  was  known  about  the  quality  make-up  of 
young-growth  timber,  it  was  generally  recognized  that  old-growth 
stands— composed  of  the  larger,  slower-growing  trees— have  preferred 
quality  characteristics  that  young-growth  stands— composed  of  the 
smaller,  fester  -growing  trees— do  not  have.  This  distinction  is  still 
significant  in  evaluating  the  present  timber  supply.  The  old-growth 
area  is  only  10  percent  of  the  total  commercial  forest  area  but  the 
relatively  heavy  stands  of  timber  on  this  area  constitute  the  major 
source  of  high  quality  wood  today® 


Table  21, --Area  of  old-growth  sawtimber  on  national  fore at , by  proportion  of  allowable  cut  being 

harvested,  and  by  region?  1953  (West  and  Coastal  Alaska) 
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Young  growth  stands,  now  occupying  90  percent  of  the  commercial  forest 
land,  must  be  looked  to  for  the  future,  especially  in  the  East  where 
almost  no  old  growth  remains*  In  recent  years,  timber  and  other  sur- 
veys have  been  helpful  in  evaluating  timber  quality  on  young  growth 
areas,  in  indicating  the  way  quality  is  changing,  and  in  showing  trends 
in  quality  requirements  . 

Quality  requirements  for  timber  are  of  special  significance  for  they 
tend  to  place  limitations  on  the  utility  of  the  total  timber  supply® 
These  limitations  are  due  to  the  close  relationship  between  timber 
quality  and  at  least  three  aspects  of  timber  utilizations  product 
specifications,  product  costs,  and  product  technology. 

Timber  product  specifications,  except  for  bulk  products  like  pulp- 
wood,  chemical  wood,  and  fuelwood,  are  higher— much  higher  in  some 
instances— than  standards  used  in  the  timber  inventory.  The  low-grade 
sawlog  in  the  minimum  sawtimber  tree,  for  example,  is  far  too  poor  in 
quality  for  the  manufacture  of  veneer  or  the  upper  grades  of  lumber. 
Increased  outlets  for  wood  as  cellulose  give  added  significance  to 
estimates  of  sound  wood,  but  even  in  such  markets  the  ratio  of  cull 
to  sound  wood  places  a limit  on  what  timber  can  be  used.  Hence, 
timber  volume  estimates  often  must  be  discounted  to  some  degree  before 
they  become  realistic  estimates  of  timber  supply. 

Costs  of  logging  and  processing  timber  are  influenced  by  tree  and 
stand  quality.  Limby  trees,  sparse  stands,  small  trees,  and  numerous 
defects  all  spell  high  unit  costs  for  the  end  product.  And  with 
knotty,  crooked,  or  defective  logs  and  bolts,  even  the  most  efficient 
workers  equipped  with  the  best  machinery  cannot  be  as  productive  as 
those  processing  high  quality  timber.  While  specifications  for  logs 
and  bolts  are  often  set  with  regard  for  the  manufacturer’s  break-even 
point,  few  manufacturers  can  operate  for  long  with  no  raw  materials 
better  than  the  minimum.  To  support  stable  and  profitable  industries, 
the  timber  base  must  offer  a reasonable  share  of  better-than-minimum 
quality  trees  and  stands*  Thus,  cost  factors  tend  to  limit  further 
the  estimates  of  the  timber  supply. 

Product  technology  is  closely  related  to  quality,  too.  Where  low- 
grade  timber  comprises  the  bulk  of  the  supply  as  it  does  in  some 
areas,  economic  forces  press  for  advancement  in  technology.  And 
when  such  advances  take  place,  usually  there  is  a downward  revision 
in  the  minimum  specifications  for  quality.  The  cellulose-based 
industries  are  a good  example  of  this  effect®  Thus,  gains  in  techni- 
cal knowledge  offset  low  quality  to  some  extent® 

Recognizing  the  importance  of  all  these  aspects  of  quality  in  under- 
standing the  utility  of  the  present  total  supply  of  timber,  what  then 
is  the  present  quality  situation?  These  factors  are  of  particular 
importance:  tree  quality  as  expressed  by  log  grades,  and  as  related 

to  tree  size;  and  stand  quality  as  affected  by  the  occurrence  of  cull 
trees  and  as  influenced  by  species  composition. 
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Log  Grades  Measure  Tree  Quality 


In  various  parts  of  the  country,  log  grades  have  been  developed  as 
common  units  for  expressing  the  quality  of  sawlogs  and  standing 
timber.  These  grades  take  into  account  diameter,  length,  and  amount 
and  character  of  defects  in  individual  logs.  The  objective  generally 
is  to  express  probable  lumber  grade  recovery  when  the  logs  are  sawed 
into  lumber.  In  the  Southeast,  for  example,  a test  of  over  1,C0Q 
pine  logs  showed  that  Grade  1 logs  yielded  75  percent  of  their  volume 
in  C and  Better  lumber;  Grade  2,  57  percent;  Grade  3 and  4 combined, 
only  12  percent.  Thus,  the  lower  the  grade  of  the  log  the  lower  the 
percentage  of  high  quality  lumber. 

Log  grades  have  been  used  to  estimate  the  quality  of  much  of  the  stand- 
ing timber  in  the  East.  For  southern  yellow  pirn,  they  indicate  that 
the  lumber  which  could  be  sawed  from  present  stands  would  be  less  than 
one-fifth  Grade  G and  Better,  one-fifth  would  b©  Number  1 Common,  and 
more  than  three-fifths  would  be  Number  2 Common  or  poorer.  Much  the 
same  situation  is  shown  by  the  log  grade  distribution  of  hardwood  saw- 
timber  volume  (table  22). 

In  eastern  young  growth  timber  the  high  percent  of  volume  in  Grad©  3 
logs  has  come  about  gradually  and  through  a number  of  causes.  The 
repeated  occurrence  of  fire,  disease,  and  insects  in  years  past  has 
had  much  to  do  with  the  present  quality  distribution.  Also  prevail- 
ing economic  conditions  have  favored  removal  of  the  higher  quality 
sawtimber  and  the  premature  cutting  of  successively  smaller  trees. 
Logging  damage  to  remaining  trees  has  frequently  resulted  in  additional 
defect.  Many  of  the  present  young  growth  hardwood  stands  originated 
as  stump  sprouts  and  not  only  are  such  sprouts  subject  to  heart  rot 
but  they  also  frequently  arise  in  multiple  stems  of  poor  form. 

That  quality  is  a continuing  problem  is  indicated  not  only  by  the  pres- 
ent status  but  also  by  successive  inventories.  In  the  Lake  States, 
timber  inventories  by  log  grades  in  1936  and  1953  show  distinct  trends 
in  the  percentage  of  sawtimber  volume  represented  by  Grade  1 logs: 


1936 

mi 

(percent) 

(percent) 

Sugar  maple 

26 

18 

Yellow  birch 

36 

15 

Basswood 

29 

21 

Elm 

27 

17 

Beech 

19 

5 

Oak 

16 

12 

Aspen 

5 

9 

Soft  maple 

13 

4 

In  the  regional  estimates  for  the  West,  log  grades  have  been  used 
less  widely  than  in  other  sections.  In  some  places,  during  the  past 
several  years,  there  has  been  a gradual  decrease  in  the  quality  of 
logs  coming  into  primary  manufacturing  plants.  The  decrease  is  due, 
chiefly,  to  two  things:  logging  started  in  the  most  accessible  and 
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Table  22 . --Percentage  distribution  of  live  hardwood  sawtlmber  volume,  by  log  grades, 

and  by  region,  1953^  (East) 
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1 j The  percentage  distribution  is  based  on  sang) ling  of  75  percent  of  the  hardwood  sawtlmber  volume  in 
East.  In  all  but  the  South  Atlantic  Region,  the  sampling  was  well  distributed  throughout  the  regions.  The 
South  Atlantic  saople  covers  only  the  southern  Coastal  Plain  counties  in  Forth  Carolina.  The  Plains  Region 
was  not  sailed. 


highest  quality  timber  arid  has  gradually  moved  into  areas  of  lesser 
value,  and  as  stump&ge  became  scarcer  aid  higher  priced,  more  timber 
of  poorer  quality  was  harvested.  This  situation  is  obvious  in  the 
Douglas-f ir  subregion  where  the  best  timber  occurred  at  lower  eleva- 
tions around  Puget  Sound  and  in  the  Lower  Columbia  Valley.  As  this 
timber  was  cut,  logging  moved  to  higher  elevations  and  to  areas  in 
southwest  Oregon  where  per-acre  volumes  are  less  and  where  the  per- 
centage of  high-grade  logs  is  lower. 

Small  Trees  Lack  Quality 

In  young  growth  timber  small  trees  inevitably  make  up  a high  propor- 
tion of  the  sawtimber  volume  aid  the  result  is  a high  percentage  of 
logs  of  low  grade  (table  23)®  To  illustrate,  the  recent  inventory  of 
timber  in  Alabama  showed  88  percent  of  the  southern  yellow  pins  saw- 
timber  volume  in  -trees  18  inches  or  smaller  in  diameter,  and  only  12 
percent  in  20- inch  and  larger  trees*  In  the  smaller  trees  less  than 
1 percent  of  the  volume  is  in  Grad©  1 logs  and  only  11  percent  is  in 
Grad©  2®  On  the  other  hand  the  larger  trees  have  40  percent  of  their 
volume  in  Grades  1 and  2,  and  60  percent  in  Grades  3 and  4®  Most  of 
the  sawtimber  volma  in  the  small  trees,  89  percent,  is  in  Grade  3 and 
4 logs— not  an  encouraging  situation  for  industries  needing  high 
quality  softwoods* 

More  than  40  percent  of  ©astern  hardwood  sawtimber  volume  occurs  in 
trees  of  the  12-and  14- inch  diameter  classes • Such  trees  are  too 
small  to  contain  any  Grad©  1 standard  logs  and  ©van  medim-sized  hard- 
wood trees  of  the  16-and  18-inch  diameter  classes  seldom  carry  more 
than  5 percent  of  their  volume  as  Grad©  1 sawlogs.  Only  the  larger 
trees  yield  significant  amounts  of  high  quality  sawlogs.  But  the 
volume  of  hardwood  trees  in  the  20- inch  and  larger  diameter  classes 
represents  less  than  30  percent  of  the  total  hardwood  sawtimber  volume® 
Even  so,  the  volume  in  larger  trees  is  relatively  greater  in  hardwoods 
than  in  softwoods,  (knitting  the  volume  in  10-inch  sof twoods,  this  is 
demonstrated  by  the  following  comparison  of  eastern  hardwood  volumes 
in  the  12-inch  and  larger  diameter  classes? 


Softwoods  Hardwoods 
TnercentT  Toercent')' 


12-and  14- inch  trees  56  42 
16-and  18-inch  trees  28  30 
20- inch  and  larger  trees  16  28 


Total  100  100 


Tree  size,  though,  is  not  yet  a major  factor  in  the  West  and  in  Coastal 
Alaska.  Softwood  trees  in  the  32-inch  and  larger  diameter  classes  con- 
tain about  half  of  western  sawtimber  volume  (table  24)*  Redwood, 
Douglas-f ir,  sugar  pine,  and  western  white  pine  sawtimber  trees,  on 
the  average,  are  bigger  than  sawtimber  trees  of  other  western  species. 
Compared  to  Coastal  Alaska,  large  sawtimber  trees  axe  relatively  more 
plentiful  in  the  West;  only  one-third  of  the  Alaskan  sawtimber  volume 
is  found  in  the  32-inch  and  larger  diameter  classes. 
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Table  2 3. -distribution  of  live  savtimber  volume*  by  species  group, 

and  by  tree-diameter  class  {SasW7l953 


Species  1 

: 

: 

Diameter  class 

( inches)!/ 

Total  ? 

10  : 
• 

o 

12  and  14 

: 16  and  18 
• 

• 

: 20  and 
: larger 

Percent  Percent 

Percent 

Percent 

Percent 

Softwoods: 

Southern  yellow  pine 

100 

24 

44 

22 

10 

Other  softwoods 

100 

22 

38 

21 

19 

Total , or  average 

100 

24 

43 

21 

12 

Hardwoods : 

Oak 

100 

9 9 

41 

29 

30 

Gum  and  yellow-poplar 

100 

© © 

44 

33 

23 

Yellow  birch  and 

sugar  maple 

100 

© 9 

37 

30 

33 

Other  hardwoods 

100 

© & 

44 

29 

27 

Total , or  average 

100 

© 9 

42 

30 

26 

Total  all  species 

100 

9 

42 

27 

22 

1/  The  estimates  of  sawiimber  volume  include  the  volume  in  softwood 
trees  of  the  10- inch  diameter  class  but  do  not  include  hardwood  trees 
of  that  class. 
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Table  24. — Distribution  of  live  softwood  sawtimber  volumes 
by  species  group,  and  by  tree-diameter  class, 
(West  and  Coastal  Alaska)  1953 


Species 

Diameter  class  (inches)  * 

Total 

12  to  20  1 
• 
• 

22  to  30  | 

• 

32  and  larger  \ 

Percent 

Percent 

Percent 

Percent 

Douglas-f  ir 

18 

23 

59 

100 

Ponderosa  pine  and 
Jeffrey  pine 

20 

36 

44 

100 

Sugar  pine  and 

western  white  pins 

21 

20 

59 

100 

Other  western  softwood 

28 

29 

43 

100 

All  softwood 

23 

27 

50 

100 
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Timber  inventory  data  point  to  a continuing  decrease  in  the  diameter  of 
the  average  sav/timber  tree®  In  the  East,  for  example , between  1935  and 
1948  the  forest  survey  in  Mississippi  showed  that  softwood  trees  of  the 
20- inch  and  larger  diameter  classes  decreased  4 2 percent  in  number;  12- 
inch  softwood  trees  numbered  only  5 percent  less®  Among  the  Mississippi 
hardwood  species,  decreases  were  substantial  in  the  16- inch  and  larger 
diameter  classes.  Between  the  1936  and  1953  surveys  in  the  Lake  States, 
the  proportion  of  sawtimber  volume  in  trees  of  the  16- inch  and  smaller 
diameter  classes  increased  as  follows:  sugar  maple  from  44  percent  to 

6l  percent,  yellow  birch  from  36  percent  to  55  percent,  and  white  and 
red  pine  from  46  percent  to  68  percent.  And  in  the  South  Atlantic  Re- 
gion, between  the  initial  survey  in  the  1930‘s  and  the  1953  survey,  the 
percentage  of  softwood  trees  sawtimber  in  20- inch  and  larger  diameter 
classes  declined  from  17  percent  to  14  percent,  while  the  hardwoods 
changed  from  47  percent  to  34  percent. 

In  the  West,  where  old-growth  provides  most  of  the  timber  harvest, 
gradual  decreases  in  average  diameter  are  to  be  expected.  For  example, 
trees  of  the  42-inch  and  larger  diameter  classes  accounted  for  55  per- 
cent of  Douglas-fir  sawtimber  volume  in  western  Washington  in  1933;  by 
1953  these  larger  trees  represented  only  45  percent  of  the  total.  Thus, 
even  in  the  young-growth  forests  of  the  East  as  well  as  in  the  old- 
growth  forests  of  the  West  the  size  of  the  average  trees  is  declining 
and  the  problems  relating  to  quality  increase  accordingly. 

Cull  Trees  Numerous 


Eastern  hardwood  stands 

are  characterized  by  a 

large 

over-burden  of  cull 

trees,  many  of  them  holdovers  from  previous  cuttings. 

The  sound  wood  in 

these  trees  is  equivalent  to  one-fourth  of  the 

entire 

hardwood  growing 

stock.  In  the  South  alone,  the  net  volume  of 

hardwood  cull  trees  ex- 

ceeds  one-third  of  the 

hardwood  growing  stock* 

And,  of  all  sound  hard- 

wood  volume  in  the  East 

, some  18  percent^/  is 

in  cull 

Ixeess 

Hardwood  cull-tree  volume  as  proportion  of— 

Region 

Growing  stock 

A 11- timber  volume 

North: 

(percent) 

(percent) 

New  England 

22 

17 

Middle  Atlantic 

14 

11 

Lake  States 

16 

13 

Central 

20 

13 

Plains 

22 

14 

Average 

18 

1 3 

South: 

South  Atlantic 

29 

20 

Southeast 

42 

27 

West  Gulf 

- 31 

21 

Average 

24.. 

23 

Total  East,  average 

25 

18 

J/  These  percentages  are  not  equivalent  to  “cull  percent”,  since 
the  latter  includes  the  sizable  volume  of  sound  but  defective  material 
in  growing  stock  trees. 
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Cull  trees  take  up  growing  space  and  thus  reduce  the  productivity  of 
the  forest  land.  Because  rotten  cull  trees  contain  proportionately  less 
sound  wood  than  growing  stock  trees,  their  net  volumes  underestimate 
the  growing  space  that  cull  trees  occupy.  For  example,  in  the  South- 
east and  West  Gulf  regions,  cull  trees  account  for  more  than  one-fifth 
of  the  total  basal  area  of  all  trees  in  the  6-inch  and  larger  diameter 
classes.  About  every  fifth  tree  of  sawtimber  size  in  the  Central  Re- 
gion is  a cull  tree.  And  in  New  England,  where  hardwood  cull  trees  make 
up  17  percent  of  live-tree  net  volume,  they  represent  more  than  22  per- 
cent of  the  gross  volume. 

The  inventory  of  cull  hardwood  in  the  East  has  been  gradually  changing. 
In  some  regions,  stand  quality  has  been  raised  by  the  expanding  use 
of  low-quality  hardwood  trees  for  pulp-making.  On  the  other  hand,  in 
the  Southeast  where  successive  estimates  are  available,  stand  deteri- 
oration seems  to  bs  continuing.  Here,  the  original  surveys  found  77 
percent  of  the  total  sound  hardwood  volume  in  growing  stock  trees  and 
23  percent  in  cull  trees.  By  1953  the  sound  wood  proportion  in  growing 
stock  trees  had  dropped  to  71  percent  and  the  cull  tree  percentage  had 
climbed  to  29®  Heavy  cutting  of  the  better  trees  had  reduced  the  level 
of  growing  stock.  Left  to  grow,  the  cull  trees  increased  in  volume® 

Compared  to  hardwood,  cull  trees  of  softwood  species  occupy  a small 
proportion  of  softwood  stands®  In  the  West,  3 percent  of  the  total 
sound  volume  of  softwood  is  in  cull  trees j in  the  East,  cull  trees 
account  for  5 percent  of  the  sound  softwood  volume.  Only  in  Coastal 
Alaska  are  the  softwood  forests  characterized  by  a large  volume  in  cull 
trees— some  22  percent  of  the  total  sound  volume  in  that  region.  How- 
ever, in  all  regions  the  sound  wood  volume  of  softwood  growing  stock 
includes  much  material  that  is  too  defective  for  sawlog  use. 

Better  Quality  Species  Diminishing 

Composition  of  timber  volume  by  species  and  distribution  of  area  by 
forest  types  are  not  exact  criteria  of  stand  quality,  but  some  species 
and  types  are  generally  considered  more  desirable  than  others®  The 
available  evidence  shows  that  the  more  aggressive  but  less  desirable 
species  are  tending  to  displace  preferred  species  in  both  the  East  and 
the  West® 

In  the  East,  many  of  the  young-growth  forest  types  are  not  ©specially 
stable®  As  a result  of  disturbance  du©  to  cutting,  fir©,  grazing,  or 
insect  and  disease  infestations,  some  component  species  are  favored  and 
the  type  tends  to  change.  Even  without  disturbance  of  any  kind,  most 
second-growth  types  tend  to  change  with  time  as  short-lived  species  die 
out  and  as  conditions  for  re ge Deration  are  altered®  For  sample,  in  the 
South  the  leading  softwood  type,  loblolly-shortleaf  pine,  has  been  ex- 
panding at  the  expense  of  the  longleaf-slash  pine®  On  the  other  hand, 
the  more  aggressive  hardwood  types  in  some  areas,  as  a result  of  contin- 
ued fire  protection,  are  replacing  lobloXly-shortleaf  pine® 

Because  of  fire,  cutting,  hardwood  competition  and  lack  of  seed  sources, 
white  pine,  once  the  prominent  forest  type  in  the  Lake  States,  has  been 
reduced  to  about  a million  acres®  The  aspen-birch  type  has  come  in 
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instead®  in  the  second-growth  spruce-fir  stands  of  the  Northeast, 
hardwoods  tend  to  supplant  softwood®  The  net  effect  of  these  shifts 
has  been  a gradual  reduction  in  the  Eastern  softwood  acreage  and  an 
increase  in  hardwood  acreage®  The  effect  of  these  type  shifts  will  be 
even  more  noticeable  in  the  future  as  young  growth  matures® 

The  relationships  between  species  composition  and  timber  quality  are 
also  apparent  in  the  East®  For  example,  the  following  tabulation  shows 
that  between  1936  and  1947  the  proportion  of  better  quality  species  in 
the  sawtimber  volume  inventory  of  South  Carolina  decreased  while  the 
proportion  of  poorer  quality  species  increased; 


Southern  yellow  pines 

1936 

(percent) 

57 

1947 

( percent) 
54 

White  oaks 

3 

2 

Sweetgtsn 

10 

7 

Red  oaks 

4 

6 

Tupelo  and  blackgum 

S 

10 

Other  species 

18 

21 

Total  all  species 

100 

100 

These  comparisons  are  typical  wherever  resurveys  of  large  forest  areas 
have  been  made*  They  bear  out  the  general  observation  that  cuttings 
which  are  concentrated  on  preferred  species  or  high-quality  trees  often 
result  in  lowering  of  stand  quality  because  the  less  desirable  species 
that  remain,  or  sprout,  or  seed  in  tend  to  occupy  more  area® 

Type  and  species  changes  ax©  also  taking  place  in  the  West®  Lodgepole 
pine  has  formed  dense  stands  following  fire  in  some  other  softwood 
types*  Through  cutting  of  white  pine  and  not  the  associated  species, 
other  softwoods  now  predominate  on  many  former  whit©  pine  areas  in  the 
Northern  Rocky  Mountain  Region®  Also,  because  of  blister  rust,  son® 
white  pine  stands  have  been  giving  way  to  fix  and  larch®  In  local 
areas  in  the  Pacific  Northwest,  as  the  Douglas-fir  type  passes  maturity, 
western  hemlock  invades  and  appears  in  great  abundance®  Ponderosa 
pine,  a preferred  species,  has  lost  ground  to  less  valuable  species 
such  as  whit©  fir  which  in  the  West  is  exceptionally  aggressive  follow- 
ing logging® 

These  are  only  a few  of  the  numerous  examples  of  changes  in  forest  types 
and  species  composition  that  could  b©  cited  to  show  declines  in  stand 
quality  and  losses  of  potential  productivity  of  the  forest  sit©® 

Changes  that  indicate  improvement  in  stand  quality  are  less  numerous— 
probably  because  most  such  changes  take  place  very  slowly®  Although 
it  is  difficult  to  appraise  the  magnitude  of  such  changes,  it  is 
apparent  in  both  the  East  and  the  West  that  the  more  aggressive  but 
less  desirable  species  are  tending  to  displace  preferred  species® 
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TRENDS  IN  TIMBER  VOLUME 


From  time  to  time  since  1895,  estimates  have  been  made  of  the  volume 
of  standing  timber  in  the  United  States*  Occasionally,  a series  of 
estimates,  such  as  the  following,  have  been  presented  as  evidence  of 
past  trends  in  the  nation’s  timber  supply; 


1 

Volume 

Estimate 

Volume 

Estimate 

(billion  bd.  ft.) 

(billion  bd.  ft.) 

1895 

2,300 

1930 

1,668 

1902 

2,000 

1938 

1,764 

1905 

1,970 

1945 

1,621 

1908 

2,500 

1945 

1,601 

1909 

2,826 

1953 

1,968 

1920 

2,215 

2/  Sources  of  published  estimates  of  timber  volume  in  the  conti- 
nental United  States  are  as  follows: 

1895  - Fernow,  B»  E.  Facts  and  Figures  Regarding  Our  Forest  Resources 
Briefly  Stated*  U,  S.  Dept*  Agr«,  Div*  Forestry,  Cir,  11,  8pp. 
1896* 

1902  - . Economics  of  Forestry.  520  pp*  1902.  New  York* 

1905  - Defebaugh,  J.  E*  History  of  the  Lumber  Industry  of  America. 

2 v.  1906-07.  Chicago. 

1908  - Kellogg,  R®  S*  The  Timber  Supply  of  the  United  States*  U.  S« 

Dept.  Agr.  Forest  Serv.  Cir*  166,  24  pp®,  Ulus.  1909® 

1909  - U*  S,  Dept.  Commerce  and  Labor,  Bur®  Corps®  Summary  of  Report  of 

the  Commissioner  of  Corporations  on  the  Lumber  Industry*  Pt.  I. 
Standing  Timber®  38  pp*,  illus®  1911* 

1920  - U®  S®  Dept,  Agr*  Forest  Serv.  Timber  Depletion,  Limber  Prices, 

Lumber  Exports,  and  Concentration  of  Timber  Ownership®  Rpt®  Sen® 
Res.  311®  66th  Cong®,  2d  Sess®  71  pp®,  illus.  1920* 

1930  - . A National  Plan  for  American  Fores- 

try® Sen.  Doc®  12*  73rd  Gong®,  1st  Sess®  2 v,  1677  pp.,  illus® 
1933. 

1938  - Cong®  U®  S.,  Joint  Committee  on  Forestry.  Forest  Lands  of  the 
United  States®  Sen.  Doc®  32.  77th  Cong®,  1st  Sess.  44  pp, 
illus®  1941® 

1945  - Woods,  J®  B®  Report  of  the  Forest  Resource  Appraisal.  Am©r® 
Forests  52:  413-28.  1946. 

1945  - U.  S.  Dept.  Agr.  Forest  Serv*  Forests  and  National  Prosperity 
Misc.  Pub.  668,  99  pp®,  illus,  1948*  (Reappraisal  Rpt.). 


While  trends  may  seem  apparent,  all  of  the  published  estimates  of  saw- 
timber  volume  actually  lack  direct  comparability.  However,  since  1928, 
when  a national  forest  survey  was  authorized  by  Congress,  the  measure- 
ment of  timber  volume  by  board  foot  aid  cubic  foot  units  has  been  ex- 
tended to  many  forest  regions.  Each  subsequent  national  estimate  has 
been  based  more  and  more  upon  this  forest  survey.  Thus,  while  the 
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timber  volumes  shown  in  the  more  recent  reports  are  not  comparable  as 
given,  they  can  be  adjusted  to  the  extent  that  actual  survey  data 
are  available* 

The  reasons  for  lack  of  comparability  are  many  and  complex*  Briefly, 
though,  they  may  b®  summarized  as  follows:  As  efforts  have  progressed 

to  measure  accurately  the  timber  supply,  utilization  standards  have 
changed,  so  that  the  sawtimber  and  growing  stock  volumes  based  on  these 
standards  have  changed  too*  For  sawtimber  trees,  the  earlier  studies 
used  higher  diameter  limits  than  the  more  recent  studies®  Likewise, 
the  percent  of  defect  permitted  in  merchantable  timber  is  higher  now 
than  formerly  and  same  species  one©  considered  as  noncommercial  are 
now  included  in  the  commercial  group*  These  and  other  changes  in  uti- 
lization standards  have  a most  significant  bearing  on  the  comparability 
of  periodic  timber  volume  estimates* 

Another  factor  has  been  the  changing  definition  as  to  what  constitutes 
forest  land®  Consequently,  at  times  estimates  of  the  commercial  forest 
area  have  increased  and  at  other  times  they  have  decreased,  thus  chang- 
ing tbs  estimate  of  th©  supply  of  merchantable  timber®  Changes  in  land 
use  as  the  result  of  land  clearing  or  abandonment  are  involved  too 
in  determining  timber  volume® 

Improveme nt  in  timber  inventory  procedures  has  also  been  a factor* 

Us©  of  more  accurate  base  maps,  of  aerial  photographs,  and  of  scien- 
tific sampling  methods  revealed  inadequacies  of  older  estimates  and  tbs 
danger  of  comparing  them  a 

Finally,  th©  progress  of  the  national  forest  survey  since  1930  has  been 
a major  factor  in  refining  the  successive  estimates®  As  each  periodic 
appraisal  was  made  in  1938,  1945,  and  1953,  the  forest  area  covered  by 
th©  national  survey  project  has  increased®  By  1953,  86  percent  of  all 
the  commercial  forest  area  had  been,  covered  by  an  initial  survey  in- 
cluding more  than  30  percent  which  had  been  re  inventoried*  In  1945  only 
60  percent  had  been  covered  and  in  1938  less  than  55  percent,  whereas 
in  1932  the  timber  survey  project  ms  just  starting*  Thus,  unless  th© 
more  recent  area  data  and  utilization  standards  are  applied  to  the 
earlier  basic  material,  the  published  reports  inevitably  lack  com- 
parability* 


Growing  Stock  Shows  Small  Increase  Sine©  1945 

Taking  into  account,  to  the  extent  possible,  the  factors  noted  above, 
the  date  in  published  reports  have  been  adjusted  as  shown  in  table  25® 
These  adjustments,  although  crude  in  some  instances,  provide  for  major 
area  changes,  lowering  of  th©  diameter  limit  for  sawtimber,  inter- 
polation between  original  survey  and  re survey  date  where  possible, 
projecting  backward  1953  data  using  growth  rates  and  estimated  annual 
drain,  and  using  other  data  that  subsequently  became  available®  Such 
ad jus tee nt s were  made  for  total  volumes  only  and  not  for  detailed 
estimates  by  regions  except  where  by  so  doing  the  derivation  of  more 
accurate  totals  was  facilitated* 
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Table  25. — Estimates  of  growing  stock  and  sawtlmber  volume. 

1930-45  (Continental  United  States) 


1 As  published!/ 

Year  : 

• 

• 

• 

• 

: 

As  adjusted  for, 
comparability^ 

* Growing  stock  * 

• ® 

Saw  timber 

: 

•- 

• 

Growing  stock  * 

Sawtlmber 

Billion 

Billion 

Billion 

Billion 

cu*  ft® 

bd.  ft. 

cu.  ft. 

bd.  ft. 

1930 

487 

1,668 

527 

2,171 

1938 

519 

1,764 

508 

2,096 

1945 

470 

1,601 

490 

2,006 

1953 

498 

1,968 

498 

1,968 

2/  Sources  of  published  data  are 

as 

follows? 

1930  - U.  S.  Dept©  Agr.  Forest  Serr®  A National  Plan  for  American 

Forestry®  Sen©  Doc®  12,  73rd  Cong®  1st  Sess.,  2 v,,  1677  pp®, 
illus®  Wash®,  D.G.  1933® 

1938  - Gong®  U®  S®,  Joint  Committee  on  Forestry®  Forest  Lards  of  the 
U . S . Sen®  Doc©  32,  77th  Cong®  1st  Sess.,  44  pp®,  illus . 
Wash®,  D®  C®  1941. 

1945  - U®  S«  Dept.  Agr.  Forest  Serv®  Gauging  the  Timber  Resources  of 
the  U®  S®  62  pp®,  illus®  Wash®,  D®  C,  1946® 

2/  See  text  for  explanation  of  adjustments® 
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From  the  adjusted  data  certain  general  trends  are  indicated.  For  the 
first  time  since  1930  the  growing  stock  shows  a slight  upward  trend 
of  about  one  billion  additional  cubic  feet  per  year  for  the  past  8 
years.  The  decline  in  the  previous  period,  1938  to  1945,  had  been 
nearly  3 billion  cubic  feet  per  year.  In  sawtimber,  however,  the 
decline  which  has  been  noted  in  nearly  ©very  successive  national 
summary  continues..  In  8 years,  1945  to  1953,  the  total  sawtimber 
supply  dropped  38  billion  board  feet  or  over  4 billion  board  feet 
per  year. 

Since  the  1945  and  1953  data  are  in  greater  detail,  it  is  possible 
to  analyse  trends  in  this  period  by  hardwoods  and  softwoods  and  by 
the  eastern  and  western  units.  Table  26  brings  out  a number  of  trends. 
Perhaps  most  significant  is  the  sharp  increase  in  eastern  hardwoods— 
a 17  percent  gain  in  growing  stock  and  a 9 percent  gain  in  sawtimber. 

To  the  extent  this  increase  has  resulted  in  displacement  of  the  already 
scarce  eastern  softwoods,  additional  hardwood  volume  may  be  an  unde- 
sirable trend. 

Another  point  to  note  is  the  continued  decline  in  western  softwoods. 
Both  growing  stock  and  sawtimber  are  down  5 percent®  This  reflects 
a logical  trend  that  can  be  expected  to  continue  until  the  old-growth 
timber  is  removed.  With  more  emphasis  on  accessibility  and  us©  of 
old-growth  stands,  the  second-growth  timber  will  have  an  opportunity 
to  gain  in  size  and  volume  and  provide  a more  plentiful  supply  for 
the  future.  Eastern  softwoods  appear  to  have  leveled  off  in  growing 
stock  but  show  a small  decline  in  sawtimber.  Although  the  decline 
is  limited,  emphasis  needs  to  be  on  increasing  growing  stock  for 
in  most  eastern  areas  softwoods  are  in  short  supply. 
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Table  26. — Trends  in  timber  volume.  1945-53 
"“[Continental  United  States) 

GROWING  STOCK 


Species  group 

19451/ 

1953  i 

Change, 

1945-53 

Billion 

Billion 

cu.  ft® 

cu.  ft. 

Percent 

Eastern  hardwoods 

129 

151 

17 

Eastern  softwoods 

74 

74 

9 9 

Western  species 

287 

273 

-5 

Total 

490 

498 

2 

SAW TIMBER  VOLUME 

Billion 

Bi^Lion 

s 

• 

bd.  ft. 

Percent 

Eastern  hardwoods 

351 

381 

9 

Eastern  softwoods 

247 

242 

-2 

Western  species 

1,408 

1,345 

-5 

Total 

2,006 

1,968 

-2 

1 / For  comparison  with  1953 $ the  data  for  1945  have  been  adjusted 
for  differences  in  utilization  standards,  diameter  class  groupings,  and 
in  forest  area  classifications* 
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Regions  and  Sections  used  in  the  Timber  Resource  Review 
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GROWTH  AND  UTILIZATION 


OF  DOMESTIC  TIMBER  i/ 

Essential  to  an  appraisal  of  the  timber  situation  is  information  on 
annual  timber  growth*  mortality;  the  amount  cut-  and  used;  and  th©  volume 
cut  but  left  unused  in  woods  and  mills.  In  the  long  run*  our  timber 
needs  can  only  be  met  by  growing  as  much  timber  of  desired  species* 
size,  and  quality  as  m need  with  margin  for  safety,  A comparison  of 
annual  timber  growth  and  cut  gives  one  measure  of  the  adequacy  of 
current  timber  growth.  Analysis  of  cut  in  resent  years  provides  a 
starting  point  for  estimating  the  size  of  needed  future  timber  crops. 
Knowledge  of  present  losses  from  fir® * insects*  disease*  and  other 
causes  gives  norm  indication  of  the  extent  to  which  better  protection 
and  management  may  augment  the  available  timber  supply  in  future  years. 
And  study  of  unused  woods  and  plant  residues  challenges  technological 
progress  to  make  the  timber  we  cut  go  further. 

This  chapter  presents  the  available  information  on  current  annual  growth. 
It  summarizes  information  on  mortality*  the  nature*  causes*  effects,  and 
control  of  which  are  discussed  in  Chapter  17  in  the  section  on  “Forest 
Protection  Against  Destructive  Agencies,"  It  analyzes  timber  products 
output  in  1952*  and  translates  this  output  into  the  amount  of  growing 
stock  cut  or  killed  in  logging.  It  then  compares  timber  cut  and  growth 
in  1952,  Logging  and  plant  residues  are  analyzed  to  show  their  quan- 
tity;, character*  and  source*  and  to  ascertain  the  extent  to  which  they 
are  being  utilized®  Finally*  trends  in  timber  utilization  are  appraised 
to  throw  light  on  possibilities  for  better  and  more  complete  us©  of 
growing  stock*  greater  use  of  cull  and  dead  trees*  reduction  of  plant 
residues*  and  better  and  more  complete  use  of  them® 

ANNUAL  TIMBER  GROWTH  AND  MORTALITY 
ANNUAL  TIMBER  GROWTH 

The  United  States  is  emerging  from  an  era  in  which  its  needs  for  timber 
products  could  be  amply  met  by  cutting  of  the  bounteous  supply  of  virgin 
timber  which  was  so  readily  available  to  our  pioneer  economy®  The 
Nation  has  now  awakened  to  the  fact  that  timber  for  future  needs  must 
be  grown  from  year  t©  year  as  a crop  from  the  soil.  Since  timber  crops 
require  years  to  mature*  we  must  be  taking  steps  now  to  assure  ample 
timber  crops  for  generations  to  come® 

As  with  any  other  crop*  the  amount  that  can  fee  harvested  year  after  year 
is  limited  by  the  amount  that  is  grown  each  year.  But  with  timber  crops* 
the  harvest  in  any  year  does  not  consist  of  the  timber  grown  that  year® 

It  consists  of  the  accumulated  growth  of  many  years  in  the  trees  that 
are  cut.  So*  if  ws  are  to  have  a dependable  harvest,  we  must  develop 

t 


l/  The  text  and  included  tables  deal  chiefly  with  regional* 
sectional*  and  national  data.  More  detailed  statistics*  including  data 
for  individual  States*  are  presented  in  the  Appendix. 
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and  sustain  a stock  of  standing  timber  in  a succession  of  age  classes 
which  will  permit  th©  cut  to  be  taken  each  year  in  trees  of  the  sizes 
needed  and  which,  in  the  aggregate,  will  have  sufficient  net  annual 
growth  to  offset  the  needed  cut  . 

In  the  following  discussion,  annual  growth  means  the  net  change  in 
volume  of  timber  for  a specified  year  from  causes  other  than  cutting. 

It  includes  growth  of  the  timber  on  hand  at  the  beginning  ©f  the  year 
(with  appropriate  allowance  for  growth  net  realised  because  ©f  timber 
cutting  and  mortality  during  the  year),  plus  the  total  volume  of  young 
timber  added  t©  growing  stock  during  the  year  ("ingrowth”  of  sawtimber 
©r  total  growing  stock*  as  the  case  may  be),  minus  the  mortality  occur- 
ring during  the  year. 

As  used  in  this  report,  annual  growth  differs  from  growth  as  defined  in 
the  1945  Reappraisal  project  in  that  it  is  net  growth^/  exclusive  of 
losses  from  fire,  disease,  insects,  and  other  causes.  On  the  Reappraisal 
project,  all  losses  from  fir®,  epidemic  losses  from  insects  and  disease, 
and  abnormal  losses  from  other  causes  were  not  deducted  from  growth,  but 
were  included  as  part  of  the  drain*!/ 

The  South  Leads  in  Annual  Timber  Growth 

Annual  growth  of  sawtimber  in  1952  totaled  47®  4 billion  board  feet  for 
the  United  States  and  Coastal  Alaska*  With  growth  of  poletimber  added, 
the  total  growing-stock  growth  was  14.2  billion  cubic  feet  (table  !)» 

About  half  of  the  growth  of  both  sawtimber  and  growing  stock  occurs  in 
the  South,  which  has  only  40  percent  of  the  commercial  forest  land. 

The  West  has  24  percent  of  the  sawtimber  growth  and  almost  the  same 
proportion  of  the  commercial  forest  land.  Its  share  of  growing-stock 
growth,  however,  is  only  19  percent.  The  North,  with  36  percent  of 
the  commercial  forest  land,  has  only  25  percent  of  the  sawtimber  growth 
and  33  percent  of  the  growing-stock  growth*  Growth  in  the  West  still 
tends  to  be  held  down  by  the  large  residuum  of  virgin  timber  which  has 
little  net  growth.  In  the  last,  annual  growth  reflects  the  adverse 
results  of  past  treatment.  In  their  present  rundown  condition,  ©astern 
forests  are  producing  much  less  than  they  are  capable  ©f » 


2 / For  those  interested  in  determining  gross  growth,  it  can  b@ 
derived  by  combining  net  growth  and  mortality  estimates  presented  in 
the  following  tables  or  from  tables  presented  in  the  Appendix. 

2/  In  addition  to  losses  from  fire,  epidemics  of  insects  or 
disease,  and  other  destructive  agents,  forest-  drain  as  reported  in  the 
1945  Reappraisal  included  commodity  drain  or  the  amount  of  forest 
growing  stock  cut  for  various  products,  including  the  volume  knocked 
down  or  otherwise  killed  in  logging  and  left  unused  in  the  woods. 

Thus,  commodity  drain  .in  the  Reappraisal  report  is  equivalent  t©  timber 
cut  in  this  report.  No  tern  comparable  to  forest  drain  or  total  drain, 
as  used  in  the  Reappraisal  report,  appears  in  this  report. 
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Table  1,— Net  annual  timber  growth  by  section  and  reg 
(United  States  ana.  Ooastal"AlSS) 


ion,  19521/ 


Growing  stock 


Lire  gawfeimber 


Section  and  region 

| Total  { 

Softwood 

* Hardwood 

Total 

’ Softwood 

' Hardwood 

Million 
cu.  ft. 

Million 
eu.  ft. 

Million 
cu.  ft. 

Million 
Mo  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

North ; 

New  England 
Middle  Atlantic 
Lake  States 
Central 
Plains 

878 

1,307 

1,160 

1,128 

116 

291 

156 

319 

46 

9 

587 

1,201 

861 

1,082 

10? 

1,857 

3,160 

2,693 

3,963 

401 

914 

470 

802 

249 

4o 

943 

2,690 

1,801 

3,714 

361 

Total 

4,659 

821 

3,838 

32, 0?4 

2,475  9,599 

South: 

South  Atlantic 

1,908 

969 

939 

6,880 

3,670  3,210 

Southeast 

3,056 

1,714 

1,342 

10,035 

6,679 

3,356 

Vest  Gulf 

1,843 

381 

962 

7,102 

4,146 

2,956 

Total 

6,807 

3,564 

3,243 

24,017 

14,495 

9,522 

West : 

Pacific  Northwests 
Douglas -fir 


subregion. 
Pine  subregion 

998 

329 

943 

329 

55 

5,149 

828 

5,010 

824 

139 

4 

Total 

1,327 

1,272 

55 

5,977 

5,834 

143 

California 

595 

539 

56 

2,939 

2,895 

44 

Northern  Rocky  Mtn. 

603 

591 

12 

1,534 

1,508 

26 

Southern  Rocky  Mtn. 

220 

194 

26 

728 

677 

51 

Total 

2,745 

2,596 

149 

11,178 

10,914 

264 

Total,  United  States 

14,211 

6,981 

7,230 

47,269 

27,884 

19,385 

Coastal  Alaska 

32 

32 

(2/) 

328 

327 

1 

United  States  and 

Coastal  Alaska 

14,243 

7,013 

7,230 

47,397 

28,011 

19,386 

1 / Statistics  by  States  are  shown  in  Appendix  table  12. 
2j  Less  than  0-5  million . 
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Softwoods,  generally  more  desirable  than  hardwoods,  account  for  59 
percent  of  the  sawtimber  growth,  but  only  49  percent  of  the  growing- 
stock  growth.  The  larger  proportion  in  sawtimber  growth  is  related 
primarily  to  the  fact  that  the  minimum  size  ©f  sawtimber  trees  in  the 
East  is  lower  for  softwoods  than  for  hardwoods.  It  is  worth  noting 
that  hardwoods  comprise  more  than  half  of  the  sawtimber  growth  in  the 
East  (fig.  l).  In  the  North,  they  account  for  four-fifths ; in  the 
South,  two-fifths « For  the  reason  already  stated,  these  proportions 
are  even  larger  for  growing  stock* 

The  dominant  position  of  the  South  is  due  to  its  lead  in  softwood 
growth;  it  falls  a little  below  th®  North  in  hardwood  growth.  The 
proportions  for  softwood  sawtimber  ares  South  52  percent.  West  39 
percent,  North  9 percent.  For  hardwood  sawtimber  the  distribution 
1st  North  50  percent.  South  49  percent.  West  1 percent*  The  distri- 
bution of  growing-stock  growth,  is  generally  similar,  but  for  both 
softwoods  and  hardwoods  th®  North  has  a somewhat  larger  percentage 
than  it  has  in  sawtimber. 

Sawtimber  growth  rates  (growth  as  a percentage  of  timber  volume)  are 
also  highest  in  the  South. 


All  species  Softwood  Hardwood 


- - - - Percent 

of  sawtimber  volume 

- - - 

North 

4cS 

4,2 

4*6 

South 

6.7 

9.0 

5*5 

West  and  Coastal  Alaska 

0.8 

0.8 

1.1 

It  is  well  know®,  that  the  most  important  softwoods  are  rapidly  growing 
species.  However,  th©  present  extremely  high  growth  rate  for  sawtimber 
softwoods  in  the  South  is  partly  due  to  the  depleted  condition  of 
southern  softwood  forests  and  the  resulting  high  proportion  of  trees 
just  attaining  sawtimber  sis©.  The  generally  sore  favorable  growing 
conditions  in  the  South  probably  account  for  th©  higher  growth  rates 
for  hardwoods  in  that  section  in  comparison  with  th©  North® 

Th©  western  softwood  growth  rat®  is  low  because  of  the  old-growth 
timber  which  provides  a large  base  but  contributes  little  i©  net  annual 
growth®  Some  important  western  species,  however,  are  inherently  fast 
growing  in  early  life®  Among  these  western  hemlock,  redwood,  and 
Douglas-fir. 


Southern  Yellow  Pin®  Dominate®  Annual  Growth 

Th©  southern  yellow  pines,  as  a group,  account  for  30  per-cent  of  th© 
©ntir©  country* s sawtimber  growth  (fig.  2).  Th©  growth  of  th©  southern 
yellow  pines  is  slightly  greater  than  that  of  all  other  softwoods 
eoffibined® 

Eastern  softwood  growth  is  84  percent  southern  yellow  pine  (table  2). 
This  preponderance  reflects  the  favorable  conditions  for  establishment 
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Softwoods  Hardwoods 


BILLION  CUBIC  FEET 


Fig.  i - Net  annual  timber  growth,  IS52 
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Fig.  2 - Distribution  of  net  annua!  growth  of  sawtimber  by  species  group,  1952 
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Table  2, —Net  annual  growth  of  ©astern  species*  by  species  group .»  1952j-/ 

(C  ontin®gtS°toit^StetesT~° 


Species  group?/ 

s Growing  stock 

O 

s Live  sawtimber 

e 

0 

Million 

Million 

eru  ft® 

bdu  ft. 

Softwoods 

Whit©*  red*  and  jack  pin© 

270 

906 

Southern  yellow  pine 

3,483 

14,155 

Spruce-fir 

291 

742 

Other  softwoods 

341 

X,16? 

All  softwoods 

4,335 

16*970 

Hardwood: 


Yellow- poplar 

289 

94 8 

Other  soft  hardwoods 

2*290 

6*041 

Total 

2*579 

6,989 

Oak 

2*478 

7,316 

Beech-yellow  birch-hard  maple 

718 

1*87? 

Other  hard  hardwoods 

1,306 

2*939 

Total 

4,502 

12,132 

All  hardwoods 

7*081 

19*121 

All  species 

11*466 

36,091 

1 / Net  annual  growth  fey  species  groups  and  regions  is  shown  in 
tables  13  aod  14,  pages  42  and  44,  of  this  report  and  in  the  Summary 
of  Basic  Statistics*  tables  33  and  35  in  the  Appendix® 

2/  Reference  to  the  more  important  species  in  other  softwoods* 
other  soft  hardwoods*  and  other  hard  hardwoods  is  found  on  page  31  of 
the  text® 
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of  pine  which  prevailed  as  forest  fires  were  held  in  check  by  the  spread 
of  organized  protection  over  the  huge  area  of  forest  land  in  the  South. 

In  contrast,  establishment  and  growth  of  softwoods  on  the  smaller  acreage 
of  suitable  land  in  the  North  has  been  impeded  by  the  presence  and  domi- 
nance of  hardwoods.  White  pine,  the  most  important  softwood  in  the 
North,  dominated  the  timber  economy  of  an  earlier  period.  Yet  white, 
red,  and  jack  pines,  as  a group,  have  only  5 percent  of  eastern  softwood 
growth  at  present.  Similarly,  spruce  and  balsam  fir,  for  years  the  back- 
bone of  th©  wood  pulp  industry,  have  only  4 percent  of  eastern  softwood 
growth.  All  other  softwoods,  chiefly  hemlock  and  cypress,  make  up  the 
remaining  ? percent. 

Much  Eastern  Hardwood.  Growth  Is  of  Undesirable  Species 

Three-eighths  of  eastern  hardwood  growth  is  oak,  but  a substantial  pro- 
portion of  this  is  of  the  less  desirable  oak  species.  W©  can  get  some 
measure  of  this  from  data  on  timber  volume  by  species  because,  generally 
speaking,  growth  is  proportional  to  volume.  Whit©  and  red  oaks,  th® 
most  valuable  species,  comprise  only  45  percent  of  all  oak  sawtimber 
volumej  the  less  desirable  oaks  comprise  55  percent. 

Beech,  yellow  birch,  and  hard  maple , generally  valuable  for  manufacture, 
account  for  only  10  percent  of  eastern  hardwood  growth.  In  this  group, 
however,  beech— which  comprises  almost  one-third  of  the  group's  saw- 
timber  volume — is  distinctly  less  valuable  than  th®  other  species. 

Yellow  poplar,  one  of  the  most  valuable  hardwoods,  has  only  5 percent 
of  th©  hardwood  growth.  To  be  sure,  it  is  a rapidly  growing  species, 
but  it  comprises  only  4 percent  of  the  hardwood  timber  volume. 

Thus  the  five  most  desirable  hardwoods— white  oak,  red  oak,  yellow 
birch,  hard,  maple,  and  tulip  poplar — account  for  less  than  30  ptreent 
of  all  ©astern  hardwood  growth.  If  other  soft  hardwoods,  increasingly 
xised  for  pulpwood,  are  added,  the  total  is  still  less  than  60  percent. 
This  leaves  more  than  40  percent  for  the  undesirable  species® 

Doa&Las-Fir  Dominates  Annual  Growth  in  the  West 

Douglas -fir,  the  country's  most  widely  used  species,  contributes  39 
percent  ©f  all  th©  sawtimber  growth  of  the  West  and  Coastal  Alaska. 

(table  3 and.  fig.  2).  Two-thirds  of  this  is  in  the  Douglas-fir  sub- 
region  where  the  bulk  of  th©  Douglas-fir  timber  la  concentrated. 

Ponderosa  and  Jeffrey  pines,  the  former  important  in  every  western 
region,  account  for  16  percent  of  western  sawtimber  growth. 

Western  hemlock,  very  largely  in  the  Douglas-fir  subregion  and  £©§,slal 
Alaska,  is  next  in  line  with  9 percent. 

The  high-priced  specialty  woods  do  not  loom  large  in  western  annual 
growths  White  and  sugar  pines  have  only  5 percent,  and  redwood  (all 
in  California)  4 percent. 
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Table  3 »jgg£. agnpaL  gfff.wtfa  o£  wggtg^i, 

(Western  United  States  and  Coastal  Alaska) 


Species  groups/ 

o e 

% Growing  stock  : 

o o 

Li^©  sawtimber 

Million 

Million 

fede  ft. 

Softwoods 

Bouglas»fir 

z/m 

/y4»431 

a/i,sa 

Ponderosa  and  Jeffrey  pise 

Western  hemlock 

237 

1,038 

White  and  sugar  pin® 

100 

535 

Redwood 

77 

396 

Other  softwoods 

833 

2P8Q0 

All  softwoods 

2962B 

11*042 

Hardwoods 

U9 

265 

All  species 

29TH 

32,306 

%f  Net  annual  growth  hj  species  groups  am  regions  is  shown  in 
table  15 jj  p&g©  45  of  this  report  aM  in  the  Summary  of  Basie  Statistics $ 
table  34  and  36  in  the  Appendix 

2/  Reference  to  the  sore  important  species  in  other  softwoods  is 
found  on  page  31  of  the  test* 

2/  Issludes  4 million  cubic  feet  ©f  ponderosa  pirn  in  the  Plains 
Region©  Tm  total  net  annual  growth  of  p©nSer©sa  aid.  Jeffrey  pise  in 
the  United  States  1©  483  Billion  cubic  feet© 

hj  Excludes  16  million  board  feet  of  net  growth  of  ponderosa  plat 
in  ths  Plains  legion®  The  total  net  annual  growth  ©£  ponderoga  and 
Jeffrey  pi sm  in  tfe©  Uni  tad  States  is  i§85?  million  board  feet* 
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Other  softwoods  comprise  25  percent  of  western  sawtimber  growth  and 
30  percent  of  growing-stock  growth.  This  differential  in  growing- 
stock  growth  points  toward  an  eventual  higher  proportion  of  these 
generally  less  desirable  species  in  the  sawtimber  stand. 


The  growth  of  western  hardwoods,  although  only  2 percent  for  sawtimber, 
comprises  5 percent  of  all  western  growing-stock  growth. 


Annual  Growth  Is  Increasing 


In  1920,  the  first  published  estimate  of  annual  timber  growth  in  the 
United  States  appeared  in  the  Capper  Report.  Revised  estimates  were 
made  for  subsequent  reports  on  the  national  timber  situation  as  of 
1930,  1936,  and  1944: 


Date  Report^/  Annual  Growth 


Billion 

Billion 

bd.  ft. 

eu.  ft. 

1920 

Capper 

9.7 

6.0 

1930 

Copeland 

11.7 

8.9 

193S 

Joint  Committee 

32.0 

11.3 

1944 

Reappraisal 

35.3 

13.4 

1952 

Timber  Resource  Review 

47*3 

14.2 

1/  For  references  see  Chapter  II,  page  28. 


For  various  reasons  these  periodic  estimates  of  timber  growth  are  not 
directly  comparable.  Changing  standards  and  procedures  which  have 
affected  periodic  estimates  of  timber  volume,  as  discussed  in  Chapter  II, 
have  likewise  affected  estimates  of  timber  growth.  In  addition,  there 
were  changes  in  standards  applying  strictly  to  growth  that  were  reflected 
in  estimates  made  at  different  times.  In  some  cases  the  change  has  been 
in  the  direction  of  an  apparent  increase  and  in  others  an  apparent  de- 
crease in  timber  growth. 

Factors  tending  to  exaggerate  the  increase  of  annual  growth  that  was 
probably  taking  place  include  the  following:  The  decrease  in  the  lower 

limit  of  sawtimber  size  in  one  region  after  another!  the  increase  in 
allowable  percentage  of  defect!  the  inclusion  of  species  formerly 
omitted  and  scattered  stands  of  sawtimber  and  much  pole  timber  formerly 
overlooked.  In  addition  to  these  factors,  the  crude  estimate  in  the 
Capper  report  included  only  the  growth  on  existing  stands  and  took  no 
account  of  the  "ingrowth"  of  timber  added  to  growing  stock  during  the 
year  of  estimate®  Working  in  the  opposite  direction  is  the  change  in 
this  report  t©  net  growth  after  allowing  for  all  losses  from  fir®, 
insects,  disease,  and  other  causes. 

Although  direct  comparison  of  the  published  estimates  is  not  dependable, 
progress  of  the  Forest  Survey  in  recent  years,  including  resurvey  of 
much  of  the  area  previously  surveyed,  permits  adjustment  of  the  1944 
estimates  to  make  them  comparable  to  those  for  1952s 


- 10  - 


Sawtimber  Growth  1944  and  1952 
(1944  data  adjusted  to  1952  standards) 


Total 

Softwood 

Hardwood 

Billion 

Billion 

Billion 

bde  ft. 

bd®  ft. 

fed.  ft. 

North 

1944 

10.5 

2.4 

8.1 

1952 

12  a 

2.5 

9.6 

South 

1944 

21.3 

12.8 

8.5 

1952 

24.0 

14.5 

9.5 

West 

1944 

11.6 

11.3 

0*3 

1952 

11.2 

10.9 

0.3 

United  States 

1944 

43.4 

26.5 

18.9 

1952 

47.3 

27.9 

19.4 

For  the  United  States  as  a whole , s&wtimbtr  growth  increased  9 percent 
between  1944  and  1952® 

Softwood  sawtimber  growth  increased  13  percent  in  the  South*  but  only 
4 percent  in  the  North  where  Mew  England  experienced  a decline®  Hard- 
wood  sawtimber  growth  increased  15  percent*  the  increase  being  greater 
in  th©  North  than  in  the  South® 

In  the  West*  softwood  sawtimber  growth  dropped  almost  4 percent®  A 
sever©  outbreak  of  barkfeeetles  in  th©  Northern  Koclqr  Mountain  Region  is 
th©  major  factor  in  this  reversal  of  what  might  b©  expect  ad®  However* 
it  should  be  pointed  out  that  increased  cutting  of  second-growth  timber 
in  th©  West  is  tending  t©  offset  new  growth  on  ©arly  cutover  lands® 
Furthermore*  the  increase  of  annual  growth  which  is  being  generated  by 
the  more  rapid  cutting  of  ©Id  growth  during  the  past  20  years  will  not 
have  much  effect  ©n  estimates  of  current  annual  growth  for  several 
decades® 

The  adjusted  percentage  increase  in  growing-stock  growth  was  14  percent* 
which  was  greater  than  that  for  sawtimber  growth®  This  differential  is 
especially  significant  in  the  East  because  it  reflects  the  spread  and 
improvement  of  organized  protection  from  fire® 

ANNUAL  MORTALITY 

Net  annual  growth  as  reported  in  the  foregoing  section  is  less  than  th© 
amount  ©f  wood  actually  produced  in  th©  commercial  forests  because  ©f 
losses  from  fire*  insects*  diseases*  wind*  and  other  causes®  The  amount* 
distribution*  and  rate  of  this  annual  mortality  is  the  subject  of  this 
section* 
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Mortality  Is  One -fourth  of  Annual  Growth 


The  annual  mortality  for  1952  is  estimated  at  12 , 5 billion  board  feet 
of  s&wiimber,  or  3® 5 billion  cubic  feet  of  growing  stock  (table  4)« 

This  estimate  ascribes  a loss  to  1952  on  the  basis  of  current  estimates 
tempered  by  known  trends  over  a long  period  of  years,  exclusive  of  cata- 
strophic loss© This  concept  is  adopted  to  reduce  the  wide  year-to- 
year  impacts  of  severe  fires  or  outbreaks  of  destructive  insects  and 
diseases*^/ 

The  annual  mortality  of  softwood  sawtimber  is  about  four  times  that  of 
hardwood  sawtimber  (table  4 and  fig,  3),  However,  softwood  growing- 
stock  mortality  is  not  quit©  twice  as  great  as  hardwood  growing-stock 
mortality.  These  relations  are  approximately  the  same  as  for  timber 

volume  • 

Eighty  percent  of  the  softwood  sawtimber  losses  are  in  the  West;  30 
percent  in  the  Douglas -fir  subregion  alone.  This  is  related  to  the 
concentration  of  softwood  timber  volume  in  the  West,  particularly  in 
the  Bouglas-fir  subregion,  and  to  the  high  proportion  of  overmature 
timber  in  the  West,  Sixty  percent  of  the  hardwood  sawtimber  losses 
ar©  in  the  North,  This  is  a greater  proportion  than  for  timber  volume 
because  the  rates  of  1952  mortality  (mortality  as  a percentage  of 
timber  volrn®)  ar©  higher  in  the  North  than  elsewhere? 

All  species  Softwood  Hardwood 

- - - - Percent  of  sawtimber  volume  - - - - 

North  QB?8  1,03  0,71 

South  Qe5C  0,53  0,46 

West  and  Coastal  Alaska  0,60  0„6l  0,5^ 


The  high  rate  of  hardwood  mortality  in  the  North  is  believed  i©  be 
related  to  widespread  incidence  of  heart  rot  in  overmature  northern 
hardwood  and  early  susceptibility  of  aspsn  to  stem  canker.  The  dif- 
ferential in  mortality  rates  for  softwoods  is  even  greater  than  for 
hardwoods.  This  is  believed  to  be  related  to  greater  susceptibility 
of  the  northern  species  te  windstorm,  and  early  susceptibility  of 
balsam  fir  to  heart  rot® 


y These  estimates  differ  slightly  from  estimates  ©f  actual 
mortality  experienced  in  1952  as  reported  in  the  section  on  Forest 
Protection,  Chapter  17.  The  differences  were  entirely  in  the  Northern 
Rocky  Mountain  Region  where  insect  losses  in  1952  were  greater  than  the 
trend  level,  and  losses  due  to  disease  and  weather  and  animal  s were 
slightly  less.  For  mor®  detail,  see  table  17  and  tables  64  to  68, 
inclusive,  in  the  Appendix, 
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Table  4. -^Annual  timber  mortality,  by  section  and  region,  19521/ 

and  Coastal  Alaska) 


Section  and  region 


Total 


Growing  stock 
* Softwood  | Hardwood 


Total 


Live  sawtimber 
' Softwood  * Hardwood 


Million 

Million 

Million 

Million 

Million 

Million 

cu . f t . 

cu.  ft. 

cu.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

North  2 

New  England 
Middle  Atlantic 
Lake  States 
Central 
Plains 

298 

233 

485 

ice 

28 

99 

64 

122 

4 

2 

199 

169 

363 

98 

26 

645 

354 

698 

312 

70 

268 

115 

209 

13 

5 

377 

239 

489 

299 

65 

Total 

1,146 

291 

855 

2,079 

610 

1,469 

South : 

South  Atlantic 

95 

64 

31 

267 

191 

76 

Southeast 

314 

149 

165 

841 

455 

386 

West  Gulf 

220 

85 

135 

660 

326 

334 

Total 

629 

298 

331 

1,768 

972 

796 

West: 


Pacific  Northwest: 
Douglas -fir 


subregion 

551 

537 

14 

3,105 

3,056 

49 

Pine  subregion 

196 

196 

., 

932 

932 

e © 

Total 

747 

733 

14 

4,037 

3,988 

49 

California 

359 

336 

23 

1,865 

1,811 

54 

Northern  Rocky  Mtn. 

308 

306 

2 

1,475 

1,472 

3 

Southern  Rocky  Mtn. 

200 

179 

21 

906 

849 

57 

Total 

l,6l4 

1,554 

60 

8,283 

8,120 

163 

Total  United  States 

3,389 

2,143 

1,246 

12,130 

9,702 

2,428 

Coastal  Alaska 

100 

100 

(2/) 

392 

392 

(2/) 

United  States  and 

Coastal  Alaska 

3,489 

2,243 

1,246 

12,522 

10,094 

2,428 

1 / Estimates  represent  the  current  level  of  mortality  indicated  by  trends  over 
a long  period  of  years  as  determined  in  1952.  For  more  detailed  statistics  see 
Appendix  tables  17  and  64.  These  estimates  differ  slightly  from  estimates  of  actual 
mortality  experienced  in  1952  as  reported  in  the  section  on  Forest  Protection, 
Chapter  IV. 

2 / Less  than  0.5  million. 
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Fig.  3 -Annual  timber  mortality,  1952 
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Insects  cause  more  loss  than  either  fir®  or  disease  in  th©  South  and 
West  (table  5)®  X&  contrast  to  this,  disease  causae  more  loss  than 
either  fire  or  insects  in  the  North  and.  in  Coastal  Alaska* 

Causes  other  than  fire,  insects,  and  disease  account  for  37  percent  of 
all  sawtimbsr  mortality  and  43  percent  of  growing- stock  mortality® 

These  proportions  are  higher  in  the  East  than  in  the  West,  These 
losses  include  those  from  suppression  and  senility  as  'well  as  those  from 
windstorm,  ice,  animals,  etc ,2/ 

Reduction  of  mortality  from  fire,  insects , and  disease  is  implicit  in 
the  more  comprehensive  and  more  intensive  protection  which  is  being 
provided  for  our  forest  lands.  Reduction  of  mortality— especially  fro® 
insects  which  attack  mature  timber  and  from  endemic  diseases— is  also 
implicit  in  the  more  intensive  management  which  is  being  so  widely 
applied  on  public  and  industrial  forest  holdings  in  the  present 
economic  climate. 


5 / Causes  of  mortality  and  the  full  impact  of  these  losses  on 
growth  are  more  fully  discussed  in  the  section  on  Forest  Protection, 
Chapter  IV, 
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Table  5© — Annual  mortality  of  growing  stock  and  live  sawtlmber.  by  cause 
and  by  section.  19521/  (United  State8~and 'Coastal Alaska^ 


GROWING  STOCK 


Cause 

* North 

j South 
: 

West 

Coastal  i 
Alaska  s 

Total,  United 
States  and 
Coastal  Alaska 

Million 

Million 

Million 

Million 

Million 

cu.  ft© 

cu.  ft* 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Fire 

36 

126 

73 

1 

236 

Insects 

65 

112 

766 

27 

970 

Disease 

461 

73 

190 

49 

773 

OtherS/ 

584 

318 

585 

23 

1,510 

Total 

1,146 

629 

1,614 

100 

3,489 

SAWTIMBER 


Cause 

’ North 

• 

• 

* South 

0 

• 

West 

Coastal  * 

Alaska  ! 

• 

• 

• 

Total,  United 
States  and 
Coastal  Alaska 

Million 

Million 

Million 

Million 

Million 

fed.  ft. 

fed.  ft. 

bd.  ft© 

Fir© 

71 

294 

414 

2 

781 

Insects 

99 

412 

4,224 

98 

4,833 

Disease 

914 

233 

928 

204 

2,279 

Other 2/ 

995 

829 

2,717 

88 

4,629 

Total 

2,079 

1,768 

8,283 

392 

12,522 

2J  Estimates  represent  the  current  level  of  mortality  indicated  by 
trends  over  a long  period  of  time  as  determined  in  1952,  These  estimates 
differ  slightly  from  estimates  of  actual  mortality  experienced  in  1952 
ae  reported  in  tbs  section  on  Forest  Protection*  Chapter  IV.  The  differ- 
ences were  entirely  in  the  Northern  Rocky  Mountain  Region  in  the  West 
where  insect  losses  in  1952  w@r©  greater  than  the  trend  level  and  losses 
due  to  disease  and  weather  and  animals  were  slightly  less© 

2/  Weather,  animals,  suppression,  etc# 
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TIMBER  PRO) IDT S OUTPUT  AMD'  TIMBER  CUT 


It  is  encouraging  to  note  that * for  the  country  as  a whole*  there  have 
been  substantial  gains  in  timber  growth  in  recent  years . Something  of 
the  adequacy  of  this  growth  can  be  learned  from  consideration  of  th© 
quantity*  kind*  quality,  and  distribution  of  current  timber  cut ® 

The  following  analysis  deals  primarily  with  timber  depletion  due  to 
cutting®  Its  purpose  is  to  present  statistics  on  output  and  source 
of  timber  products  and  analyse  timber  cut® 

TIMBER  PRODUCTS  OUTPUT 

Th©  African  people  use  great  quantities  of  lumber*  pulpwood*  and  other 
timber  products  each  year®  Imports*  though  sizable  in  pulp  and  paper 
products*  are  not  large  in  comparison  with  total  needs.  Most  of  the 
needs  are  supplied  by  our  own  forests®  But  not  all  th®  domestic  output 
constitutes  a drain  on  our  commercial  timber  inventory®  Some  of  it  is 
obtained  from  noncommercial  forest  land*  some  comes  from  salvage  of 
dead  and  cull  trees*  some  is  taken  from  trees  below  the  minimum  sizes 
included  in  growing-stock  inventory  ©r  from  tops  or  limbs  not  included 
in  the  inventory®  In  addition  t©  these  roundwocd  sources*  residues 
from  th©  manufacture  of  certain  products  (such  as  lumber  and  veneer) 
are  used  as  raw  materials  for  other  products  (such  as  woodpulp)  or  as 
fuel®  Thus*  the  tern  "timber  products  output"  refers  t©  the  total 
output  of  timber  products  from  all  domestic  raw-material  sources. 

More  than  11  billion  cubic  feet  of  logs  and  bolts  were  harvested  for 
timber  products  in  1952  (table  6).  Of  this  amount*  9*4  billion  cubic 
feet  was  from  growing  stock  and  1.7  billion  cubic  feet*  or  15  percent* 
came  from  cull  and  dead  trees  and  other  roundwood  sources  not  included 
in  growing  stock.  About  half  of  the  timber  harvested  for  fuslwood* 
one-third  of  that,  for  fence  posts*  and  about  one-tenth  of  th®  pulpwood 
and  round  mine  timbers  cam©  from  these  supplementary  sources*  thus 
constituting  a direst  saving  of  growing  stock  which  would  otherwise 
have  been  required. 

Us©  of  plant  residues  also  contributed  significantly  t©  total  output. 
For  every  cord  of  fuelwood  harvested  as  round  wood*  the  equivalent  of 
more  than  one  additional  cord  came  from  plant  residiies.  Plant  residues 
supplied  the  equivalent  of  31*4  million  cords  of  fuelwood.  They  also 
supplied  th©  equivalent  of  1.6  million  cords  of  pulpwood  or  6 percent 
of  the  total  output®  Thirty  million  board  feet  of  lumber  and  59  mil- 
lion cubic  feet  of  miscellaneous  products  were  likewise  obtained  from 
plant  residues. 


More  Timber  Harvested  for  Sawlogs  Than 
for  All  Other  Products  Combined 

Sawlogs  for  lumber*  timbers*  sawn  ties*  etc.  comprised  55  percent  ©f 
all  the  roundwood  utilized  for  timber  products  in  1952  (table  6). 
Fuelwood*  pulpwood*  and  veneer  logs  and  bolts  came  next  in  order*  with 
18*  16,  and  4 percent  respectively.  Together  these  four  products 
accounted  for  almost  94  percent  of  the  total.  They  also  account  for 
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Table  6. — Output  and  source  of  timber  products  in  the  United  States  and 
Coastal  Alaska,  by  product,  1932 


Domestic  output^/ 

Output  from  roundwood 

Product 

Standard 

unit 

Total  : 

From 

plant 

residues 

Total 

Growing  : 
stock  : 

Cull, 

dead  trees, 
etc  .1/ 

Million 

units 

Million 

units 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 
cu.  ft. 

Sawlogs . ( for  lumber , 

timbers,  sawn  ties,  etc.) 

Board-foot 
lumber  tally 

39,510 

30.2 

6,146 

5,801 

345 

Veneer  logs  and  bolts 

Board -foot 
log  scale 

2,467 

. . 

422 

392 

30 

Cooperage  logs  and  bolts 

do. 

355 

•• 

73 

72 

1 

Pulpwood 

Standard  cords 

25 

1.6 

1,823 

1,656 

167 

Fuelwood 

do. 

59 

31.4 

2,008 

966 

1,042 

Piling 

Linear  feet 

4l 

• • 

28 

28 

(4 /) 

Poles 

Pieces 

6 

88 

88 

(4/) 

Posts  (round  and  split) 

do. 

306 

.1 

194 

127 

67 

Hewn  ties 

do. 

10 

• • 

67 

66 

1 

Mine  timbers  ( round ) 

Cubic  feet 

81 

a/) 

81 

72 

9 

Other^/ 

do. 

227 

59.0 

168 

125 

43 

Total 

•• 

.. 

11,098 

9,393 

1,705 

1 / Estimates  of  timber  products  output  include  both  round wood  and  plant  residues.  The  Bureau  of 
the  Census  customarily  compiles  production  statistics  for  lumber,  veneer,  and  plywood  (including  con- 
sumption of  logs  and  bolts)  and  pulpwood.  However,  for  1952  only  pulpwood  output  was  obtained  solely 
from  this  source.  In  the  case  of  veneer  logs  and  bolts  the  estimate  for  hardwoods  and  eastern  soft- 
woods was  derived  from  tbs  Census  estimate  of  logs  and  bolts  consumed  for  veneer  and  plywood  adjusted 
for  changes  in  stocks  and  net  imports.  The  seas  procedure  was  followed  for  western  softwoods  for  the 
portion  of  output  included  in  the  Census  estimate  which  related  only  to  logs  and  bolts  produced  or 
consumed  by  established  plywood  plants.  The  volume  of  logs  and  bolts  produced  independently  of  inte- 
grated plywood  operations  and  manufactured  into  veneer,  whether  for  plywood,  containers,  or  other 
uses  waB  estimated  separately  by  the  Forest  Service.  The  Census  estimates  of  1952  lumber  production 
for  the  West  was  used  as  overall  control  except  in  California  where  more  complete  data  from  other 
sources  showed  a slightly  higher  output.  Is  the  fall  of  1953?  it  became  apparent  that  the  Census 
estimate  for  the  East  would  not  be  available  in  time  for  use  in  the  Timber  Beaource  Review. 

(Actually,  its  preliminary  estimate  was  :pot  released  until  November  1954.)  Accordingly,  special 
studies  involving  the  use  of  data  supplied  by  State  foresters,  compiled  for  tax  purposes  and  available 
from  various  other  sources  including  field  surveys  where  necessary,  were  undertaken  to  provide  these 
needed  statistics.  For  the  country  as  a whale , the  Timber  Resource  Review  estimate  of  1952  lumber 
production  is  about  5 percent  above  the  total  reported  by  the  Bureau  of  the  Census. 

2 / In  addition  to  cull  and  dead  trees,  includes  trees  of  commercial  species  less  than  5*0  inches 
in  diameter  and  tops  less  than  4.0  inches  in  diameter,  and  trees  from  noncommercial  forest  land. 

if  Lees  than  0.05  million. 

_j  Less  than  0.5  million. 

2/  Includes  box  and  shingle  bolts,  excelsior  bolts,  turnery,  dimension  and  handle  stock, 
chemical  wood,  and  bolts  for  other  miscellaneous  products. 
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94  percent  of  the  output  from  growing  stocky  although  her©  fueXwood 
drops  to  third  place  because  of  the  large  proportion  of  output  obtained 
from  dead  and  cull  trees 3,  ©te® 

The  sawlog  output  representing  39 « 5 billion  board  feet  of  lumber  in 
1952  ms  greater  than  it  had  been  for  25  years  (fig®  4)®  The  1952 
pulpwood  output  of  25  million  cords  equalled  the  alltime  record  reached 
in  1951®  Pulpwood  output  has  been  rising  in  all  sections  of  the  felted 
States*  but  particularly  in  the  Souths  where  it  is  now  about  half  as 
large  as  the  sawlog  output*  The  output  of  veneer  logs  and  bolts  was 
likewise  at  an  alltime  record®  In  contrast*  the  trend  of  fu@lwo©d 
output  is  sharply  downward® 


TIMBER  COT 

Statistics  of  timber  products  output  serve  as  a measure  of  th©  importance 
of  the  forest  products  industries  in  national  industrial  activity*  For 
appraising  th©  long-range  timber  supply  situation*  however*  w©  need  to 
translate  output  statistics  into  terns  of  timber  cut® 

Timber  cut  as  used  her©  includes  not  only  the  roundwood  velum®  of  timber 
products  cut  from  growing-stock  inventory  (table  6)  but  also  the  volume 
of  growing  stock  cut*  knocked  down*  or  otherwise  killed  in  logging  and 
left  unused  in  th®  woods  (logging  residues) «Jy 

Anyone  familiar  with  developments  in  timber  harvesting  will  agree  that 
improved  practices  and  higher  prices  for  timber  products  have  mad©  for 
closer  utilization  of  the  timber  cut  in  recent  years®  Yet  a substantial 
volume  of  the  timber  cut  is  never  brought  out  of  the  woods®  In  1952, 
logging  residues  amounted  t©  almost  1*4  billion  cubic  feet  or  13  percent 
of  the  total  growing  stock  cut  (table  7 and  fig®  5)®  Logging  residues 
are  discussed  more  fully  in  a later  section  (g@©  page  50,1® 

Major  Dependence  Is  m Sawtimber 

S&wtimber  has  always  been  the  backbone  of  the  Mati*»9s  timber  eeonomy* 

In  1952*  it  comprised  84  percent  ©f  th©  10*8  billion  cubic  feet  ©f 
timber  cut  (table  7)®  Pole  timber  contributed  only  16  percent®  Th® 
preponderance  of  g&wtimber  in  total  cut  is*  of  course,  understandable 
in  the  light  of  present  low  minis®®.  sizes  for  sawtimber— 9 inches  for 
eastern  softwoods  and  11  inches  for  all  ©th@r  species®  But  it  is  worth 
emphasizing  that  even  for  products  which  do  not  require  trees  ©f  saw- 
timber  size*  much  of  th©  cut  is  from,  s&wtlmbers  Pulpwood*  $6  percent | 
fuelwsed*  53  percent | fence  posts*  34  percent | and  round  mine  timbers* 

30  percent*  Th©  proportion  ©f  the  cut  of  pulpwood  coming  from  pole- 
timber  is  undoubtedly  increasing  as  supplies  of  larger  sis®  are  less 
readily  available  to  meet  th®  increasing  demand®  I@v®rthel@ss*  it 
generally  costs  less  -to  cut  pulpwood  from  trees  over  9 inches  in  di- 
ameter in  the  East  or  11  inches  in  th©  West  than  from  trees  below  th©@© 
sizes* 


6/  Timber  cut  is  th©  equivalent  of  sesnmodity  drain  in  th©  1945 
Reappraisal® 
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Output  of  forest  products  in  continentol  United  Stotes,  1899  — 52 


Table  7. "-Timber  c«tB  by  product  and  class  of  material,  1952  (United  States  and  Coastal  Alaska) 
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Only  a limited  amount  of  pole timber  appears  in  the  cut  of  products 
normally  requiring  trees  of  sawfcimber  sise.  Much  of  this  consists  of 
trees  knocked  down,  broken,  or  otherwise  killed  in  the  course  of  logging 
rather  than  trees  actually  cut  for  timber  products • Nevertheless,  4 
percent  of  the  sawlog  output  comes  from  trees  nominally  below  sawtimber 
sise. 


The  West  Leads  in  Timber  Cut  for  Sawlogs  and  ¥®ne© rs 
the  South  for  Pulpwood  and  Fuelwood 

Because  of  the  preponderance  of  large  sawtimber,  the  West  dominates  th© 
cut  for  sawlogs  and  veneer  logs  and  bolts.  A little  more  than  half  th® 
timber  cut  for  these  products,  as  w@U  as  16  percent  of  th©  timber  cut 
for  pulpwood,  originates  here. 


Ma.lor  Items 

of  Timber  Cut,  1952 

Sawlogs 

Pulpwood 

Fuelwood 

Veneer  logs 
and  bolts 

Billion 

Million 

Million 

Billion 

bd.  ft. 

cords 

cords 

bd.  ft. 

North 

4.7 

5.7 

3.9 

0.3 

South 

X3e3 

13.2 

9.4 

1.0 

West  and 

Coastal  Alaska 

18.6 

3.5 

0.3 

1.5 

Total 

36.6 

22,4 

13.6 

2.8 

The  South  is  foremost  in  pulpwood  production  as  a result  of  a number  of 
conditions  favoring  development  of  the  pulp  and  paper  industry  in  this 
section,  including  good  location  with  respect  to  the  Nation’s  principal 
markets,  available  supplies  of  relatively  cheap  southern  pine  timber, 
reasonable  security  of  future  raw-material  supplies  based  upon  rapid 
tree  growth,  ample  supplies  of  relatively  cheap  labor,  water  resources, 
chemicals  and  power,  and  excellent  rail,  water,  and  highway  transporta- 
tion facilities.  More  timber  is  cut  for  fuelwood  in  the  South  chiefly 
because  the  rural  people,  by  virtu©  of  their  generally  low  economic 
status,  have  sustained  the  use  of  wood  fuel  to  a much  greater  extent 
than  in  other  parts  of  the  country. 

The  North  accounts  for  70  percent  of  the  timber  cut  for  round  min© 
timbers— the  only  instance  where  the  timber  cut  is  greater  in  the 
North  than  in  the  South,  However,  sawlogs  for  lumber  represent  the 
chief  product  here  as  elsewhere,  and  th©  North  surpasses  the  West  in 
timber  cut  for  pulpwood  and  fuelwood,  and  for  some  minor  items  Ilk® 
cooperage,  fence  posts,  hewn  ties,  etc. 

When  all  products  are  combined,  the  West  shows  up  in  the  lead  in  saw- 
timber  cut,  whereas  the  South  is  foremost  in  growing  stock  cut  (table  8), 
About  22.5  billion  board  feet  or  46  percent  of  th®  Nation’s  sawtimber 
cut  in  1952  came  from  the  West  and  Coastal  Alaska,  as  compared  to 


- 23  - 


Table  8. — Timber  cut,  by  section  and  region,  and  by  class  of  material,  1952 

(Halted  States  and  CoaataTAlaska ) 


Section  and  region 

Growing  stock 

Cut  from  | 
poletiE&er  ’ 

Cut  from 
sawtimber 

| Timber 
| cut 

; Timber 
j products 

| Logging 
| residues 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

North: 

New  England 

500 

455 

45 

114 

386 

1,768 

Middle  Atlantic 

470 

412 

58 

107 

363 

1,795 

lake  States 

537 

474 

63 

271 

266 

1,240 

Central 

405 

362 

43 

112 

293 

1,809 

Plains 

28 

25 

3 

10 

18 

94 

Total 

1,940 

1,728 

212 

614 

1,326 

6,706 

South: 

South  Atlantic 

1,455 

1,262 

193 

307 

1,148 

5,352 

Southeast 

2,405 

2,077 

328 

4?6 

1,929 

9,411 

West  Gulf 

1,193 

1,008 

185 

230 

963 

4,836 

Total 

5,053 

4,347 

706 

1,013 

4,040 

19,599 

West : 

Pacific  Northwest; 


Douglas “fir  subregion 
Pine  subregion 

2,031 

359 

1,838 

321 

193 

38 

13 

3 

2,018 

356 

12,221 

2,050 

Total 

2,390 

2,159 

231 

16 

2,374 

14,271 

California 

932 

765 

16? 

8 

924 

5,724 

Northern  Rocky  Mtn. 

329 

296 

33 

27 

3C2 

1,899 

Southern  Rocky  Mtn. 

100 

87 

13 

10 

90 

555 

Total 

3,751 

3,307 

444 

61 

3,690 

22,449 

Total  United  States 

10,744 

9,382 

1,362 

1,688 

9,056 

48,754 

Coastal  Alaska 

13 

11 

2 

1/ 

13 

86 

United  States  and 

Coastal  Alaska 

10,757 

9,393 

1,364 

1,688 

9,069 

48,840 

1/  Less  than  0.5  million. 
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19.6  billion  (40  percent)  from  the  North®  On  the  other  hand*  the 
growing  stock  cut  in  the  South  in  1952  amounted  to  5 billion  cubic 
feet  or  47  percent  of  the  Nation's  total®  In  comparison*  35  percent 
of  the  growing  stock  cut  was  in  the  West  and  Coastal  Alaska*  and  18 
percent  in  the  North® 

The  differences  in  the  ranldng  of  the  sections  in  sawtimber  cut  and 
in  growing  stock  cut  are  due  to  the  much  larger  average  age  of  th© 
timber  cut  ih  the  West  and  to  the  proportion  of  the  cut  taken  from 
sawtimber  and  from  poletimber®  In  the  West*  practically  the  entire 
cut  is  from  sawtimber.  In  the  South*  on  the  other  hand,  20  percent 
of  the  cut  is  from  poletimber®  In  the  North*  as  much  as  32  percent 
of  the  cut  is  from  poletimber  and*  in  the  Lake  States  Region  where 
large  timber  is  scarce*  the  cut  of  poletimber  actually  exceeds  the 
cut  of  sawtimber. 

Timber  Cut  Is  Predominantly  Softwoods 

For  the  country  as  a whole*  softwoods  account  for  70  percent  of  growing 
stock  cut  and  75  percent  of  the  sawtimber  cut  (table  9 and  fig.  6). 

The  fact  that  the  Nation's  timber  needs  are  pretty  much  geared  to  soft- 
woods might  logically  be  expected  inasmuch  as  softwoods  predominate  in 
most  sections  of  the  country  and  are  preferred  for  most  products.  In 
the  West*  of  course*  practically  the  entire  supply  consists  of  soft- 
woods. In  the  South*  about  three-fifths  of  the  cut  is  softwoods* 
whereas  softwoods  in  the  sawtimber  inventory  barely  exceed  hardwoods 
and  are  definitely  in  the  minority  in  the  growing-stock  inventory. 

In  the  North*  hardwoods  are  in  greater  abundance*  a fact  which  is 
further  reflected  in  timber  cut.  Nevertheless  softwoods  in  the  North 
are  likewise  supplying  a greater  proportion  of  the  cut  in  relation  t© 
inventory  velum®  than  hardwoods*  thus  reflecting  a continued  preference 
for  softwoods  here  as  elsewhere. 

Of  the  timber  cut  for  sawlogs  (6.8  billion  cubic  feet)*  about  77  per- 
cent was  softwoods.  Poles  and  piling  were  almost  all  softwood. 
Pulpwood*  formerly  almost  entirely  cut  from  softwood*  is  now  16  per- 
cent hardwood®  ¥en®@r  logs  and  bolts  are  about  half  softwoods  and 
half  hardwoods. 

Hardwoods  were  cut  more  exclusively  for  several  products.  For  example* 
hardwoods  accounted  for  75  percent  of  timber  cut  for  min©  timbers*  72 
percent  for  cooperage*  and  ?Q  percent  for  hewn  ties. 

Because  of  their  abundance  and  utility*  Douglas -fir  and  the  southern 
yellow  pines  made  up  almost  half  of  all  the  timber  cut  in  1952  (table 
10  and  fig.  7).  Th©  oaks  and  the  soft  hardwoods  (yellow  poplar,  soft 
maple*  sweetgum*  tupelo  and  blackgum*  cottonwood  and  aspsn*  and  bass- 
wood) each  constituted  about  10  percent  of  th®  total  cut  and  were  next 
in  order  of  importance. 

In  the  North * hardwoods  accounted  for  4«3  billion  board  feet  or  65 
percent  of  the  total  cut  of  sawtimber  (table  11).  Of  the  hardwoods* 
the  cut  by  species  was  oaks  37  percent*  yellow  birch*  beech*  and  hard 
mapl®  2?  percent*  yellow  poplar  and  other  soft  hardwood®  24  percent* 
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Table  9- — Timber  cut  by  softwoods  and  hardwoods , and  by  product,  1952 

(United  States  and  Coastal  Alaska.) 


Product 

• 

• 

Growing  stock 

Live  sawtimber 

; Total 

| Softwood 

| Hardwood 

) Total 

] Softwood 

\ Hardwood 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Sawlogs  (for  lumber, 
t tubers,  sawn  ties, 
etc. ) 

6,821 

5,214 

1,607 

36,636 

28,890 

7,746 

Veneer  logs  and  bolts 

492 

251 

241 

2,803 

1,575 

1,228 

Cooperage  logs  end 
bolts 

105 

29 

76 

516 

143 

373 

Pulpvood 

1,728 

1,460 

268 

4,693 

4,252 

441 

Fuelvood 

1,004 

243 

761 

2,246 

595 

1,651 

Piling 

32 

30 

2 

159 

148 

11 

Poles 

102 

101 

1 

470 

466 

4 

Posts  (round  and  split) 

131 

49 

82 

218 

69 

149 

Hewn  ties 

108 

32 

76 

483 

152 

331 

Mine  timbers  (round) 

77 

19 

58 

100 

4l 

59 

Otheri/ 

157 

59 

98 

516 

215 

301 

Total 

10,757 

7,487 

3,270 

48,840 

36,54 6 

12,294 

1 / Includes  box  and  shingle  bolts,  excelsior  bolts,  turnery,  dimension  and  handle 
stock,  chemical  wood,  and  bolts  for  other  such  miscellaneous  products . 
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Table  lO.—lMST  cftt,  fey.  mS^S^gg»PjnJ.9.S^/ 
(United  States  and  Coastal  Alaska) 


Species  groupS/ 

• • 

• • 

: Growing  stock  : 

: : 

Live  3aw timber 

Million 

Million 

cu,  ft, 

bd.  ft. 

Eastern  species: 

Softwoods 

White,  red,  and  jack  pine 

257 

972 

Southern  yellow  pine 

3,029 

11,610 

Spruce-fir 

243 

668 

Other  softwoods 

__  217 

841 

Total  softwoods 

3,746 

14,091 

Hardwood: 

Yellow-poplar 

217 

988 

Other  soft  hardwoods 

1,055 

3.892 

Total 

1,272 

4,880 

Oak 

Beech-yellow  birch- 

1,292 

4,894 

bard  maple 

325 

1,290 

Other  hard  hardwoods 

358 

1,150 

Total 

1,975 

7,334 

Total  hardwoods 

3,247 

12,214 

Total,  Eastern  species 

6,993 

26,305 

Western  species? 
Softwoods? 


Douglas-fir 

1,966 

11,962 

PoMerosa  and  Jeffrey  pine 

605 

3,603 

Western  hemlock 

377 

2,225 

White  and  sugar  pine 

97 

609 

Redwood 

163 

987 

Other  softwoods 

533 

3,069 

Total  softwoods 

3,741 

22,455 

Hardwoods 

23 

80 

Total,  Western  species 

3,764 

22,535 

All  softwoods 

7,487 

36,546 

All  hardwoods 

3,270 

32,294 

AH  species 

10,757 

48,840 

1/  Timber  cut  by  species  groups  and  regions  is  shown  in  tables  13 , 
14?  and  15*  pages  42,  44?  aad  45  this  report  and  in  the  Bursary  of 
Basic  Statistics,  -tables  47*  48,  51*  and  52  of  the  Appendix, 

2/  Reference  to  the  more  important  species  in  other  softwoods,  other 
soft  hardwoods,  and  other  hard  hardwoods  is  found  on  p&g©  31  of  this 
report® 
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EASTERN  SPECIES 


Fig.  7-  Distribution  of  cut  of  live  sowtimber  by  species  group,  1952 
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Table  11. — Timber  cut  by  softwoods  and  hardwoods, 
and  by  section  and  region,  1952 
( United  States  and  Coastal  Alaska ) 


Section  and  region 

Growing  stock 

Live  sawtimber 

Total  ! 

Softwood  ! 

Hardwood 

j Total 

Softwood  ; 

Hardwood 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft . 

bd.  ft. 

bd.  ft. 

bd.  ft. 

North: 

New  England 

. 500 

361 

139 

1,768 

1,381 

38? 

Middle  Atlantic 

470 

130 

340 

1,795 

508 

1,287 

lake  States 

537 

188 

349 

1,240 

384 

856 

Central 

405 

17 

388 

1,809 

85 

1,724 

Plains 

28 

4 

24 

94 

12 

82 

Total 

1,940 

700 

1,240 

6,706 

2,370 

4,336 

South: 


South  Atlantic 

1,455 

916 

539 

5,352 

3,360 

1,992 

Southeast 

2,405 

1,479 

926 

9,411 

5,724 

3,687 

West  Gulf 

1,193 

651 

542 

4,836 

2,637 

2,199 

Total 

5,053 

3,046 

2,007 

19,599 

11,721 

7,878 

West : 


Pacific  Northwest: 
Douglas -fir 


subregion 
Pine  subregion 

2,031 

359 

2,0e2 

359 

9 

(l/) 

12  ,.221 
2,050 

12,169 

2,050 

52 

<i/> 

Total 

2,390 

2,381 

9 

14,271 

14,219 

52 

California 

932 

921 

11 

5,724 

5,704 

20 

Northern  Rocky  Mtn. 

329 

328 

l 

1,899 

1,897 

2 

Southern  Rocky  Mtn. 

100 

98 

2 

555 

549 

6 

Total 

3,751 

3,728 

23 

22,449 

22,369 

80 

Total,  United  States 

10,744 

7,474 

3,270 

48,754 

36,460 

12,294 

Coastal  Alaska 

13 

13 

• • 

86 

86 

• • 

United  States  and 

Coastal  Alaska 

10,757 

7,487 

3,270 

48,840 

36,546 

12,294 

l/  Less  than  0.5  million. 
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and  ash,  hickory,  walnut  and  other  hard  hardwoods  12  percent  (table  13 , 
page  42  5 « White,  red,  and  jack  pine  were  the  principal  softwoods. 

This  group  made  up  39  percent  of  th®  softwoods  cut,  spruce  and  fir  28 
percent,  the  southern  yellow  pines  11  percent , and  other  softwoods 
including  hemlock  and  larch  22  percent® 

The  cut  of  hardwoods  was  greatly  in  excess  of  softwoods  in  all  northern 
regions  except  New  England®  The  oaks  were  the  principal  hardwoods  cut 
in  the  Middle  Atlantic,  Central,  and  Plains  Regions®  Yellow  birch, 
beech,  and  hard  maple  made  up  39  percent  of  th©  hardwoods  cut  in  the 
Lake  States,  and  the  soft  hardwoods,  chiefly  aspen  for  pulp,  30  percent® 

C 

Softwoods  cut  in  the  Central  and  Plains  Regions  were  chiefly  th©  southern 
yellow  pines.  In  the  Lake  States,  about  42  percent  of  total  softwoods 
was  white,  red,  and  jack  pine,  46  percent  other  softwoods,  mainly  hem- 
lock  and  larch,  and  12  percent  sprue©  and  fir® 

In  contrast  to  other  northern  regions,  nearly  four-fifths  of  the  cut  in 
New  England  was  softwoods®  About  one-half  was  white,  red,  and  jack 
pine  and  one-half  sprue©  and  fir®  Th©  principal  hardwoods  cut  were 
yellow  birch,  beech,  and  hard  maple® 

In  th©  South®  the  southern  yellow  pines  accounted  for  practically  th© 
entire  cut  of  softwoods  (table  14,  page  44)®  These  species  have  for 
years  been  one  of  the  country's  mainstays  for  lumber  and  now  assume  this 
role  also  for  pulp®  In  addition,  they  are  in  considerable  demand  for 
poles,  piling,  and  container  f©ne©r, aM  supply  the  Nation's  entire 
output  of  naval  stores.  Th©  oaks  contributed  42  percent  of  the  hard- 
wood cut,  yellow  poplar  10  percent,  other  soft  hardwoods  38  percent, 
and  other  hard  hardwoods  10  percent. 

The  relationship  of  cut  by  species  is  about  the  sam©  in  each  of  th® 
southern  regions  as  in  the  South  as  a whole®  As  would  be  indicated  fey 
its  occurrence,  th©  cut  of  yellow  poplar  is  confined  chiefly  to  th© 

South  Atlantic  and  Southeastern  Regions®  The  oaks  supply  one-half  th© 
total  hardwood  cut  in  th©  West  Gulf  as  compared  to  two-fifths  in  th© 
other  two  regions® 

In  the  W®sta  about  53  percent  of  th©  total  cut  was  Douglas-fir  (table  15, 
pag©  45TT  Like  the  southern  yellow  pines,  this  species  is  used  prin- 
cipally for  lumber,  but  substantial  quantities  are  used  for  veneer, 
pulp,  poles  and  piling,  and  a variety  of  other  products.  Because  of 
its  great  utility  and  because  most  of  it  is  old-growth  quality  timber, 
it  is  considered  to  be  th©  most  widely  used  eommerci&l  species  in  th© 
world. 

Ponderosa  and  Jeffrey  pin®  accounted  for  16  percent  of  timber  cut  in 
the  West®  Containers,  plywood,  and  millwork  items  ar®  important  uses® 
Next  in  order  were  western  hemlock,  primarily  for  pulp  (10  percent), 
redwood  for  lumber  specialties  (4  percent),  and  white  and  sugar  pine 
(3  percent)  also  for  specialty  use  such  as  mouldings  and  patterns, 
matches,  and  sash  and  door  stock®  Th©  group  of  "other  softwoods," 
including  such,  species  as  the  true  firs  for  lumber,  Sitka  sprue®  for 
lumber  and  cooperage,  western  red  cedar  for  shingles  and  poles,  lodge- 
pole  pin©  for  min®  timbers  and  poles,  mad©  up  14  percent  of  the  cut® 
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The  cut  by  species  in  various  western  regions  occupies  about  the  3ams 
order  of  dominance  as  does  sawtimber  volume.  Thus  Douglas-fir  comprises 
72  percent  of  the  total  cut  in  the  Douglas-fir  subregion — western  hemlock 
18  percent;  Ponderosa  pine  66  percent  in  the  pine  subregion — Douglas-fir 
18  percent.  A similar  relationship  holds  in  California,  Northern  Rocky 
Mountain,  and  Southern  Rocky  Mountain  Regions.  In  Coastal  Alaska,  how- 
ever, the  cut  has  been  heaviest  in  the  minority  species.  This  is  be- 
cause lumber  has  been  the  principal  product  for  which  spruce  and  fir  have 
been  in  greatest  demand.  Western  hemlock  with  the  most  volume  is  just 
now  coming  into  prominence  for  pulp. 

An  Increasing  Proportion  of  the  Nation's 
Timber  Cut  Has  Come  from  the  West 


Data  from  various  national  studies  dating  from  1920  signify  that  the 
West  has  steadily  assumed  an  increasingly  larger  share  of  the  timber 
cut.  In  1952,  the  West  supplied  46  percent  or  about  20  percent  more 
sawtimber  than  was  cut  in  1944.  A similar  trend  is  apparent  in  growing 
stock  cut,  although  the  West's  contribution  averages  about  11  percent 
lower. 

Timber  Cut  Selected  Years.  1920-1952  i/ 


Pat® 

Re port  S/ 

United  States 

Wegt 

Percent 

Billion 

Billion 

bd.  ft. 

bd.  ft. 

1920 

Capper  Report 

56.1 

® 0 

e 0 

1930 

Copeland  Report 

54.6 

18.5 

34 

1938 

Joint  Committee 

42,4 

14.5 

34 

1944 

Reappraisal 

49.7 

18,8 

38 

1952 

Timber  Resource  Review 

4 Se8 

22.5 

46 

1/  Timber  cut  is  not  to  be  confused  with  timber  drain  as  reported 
in  the  1944  Reappraisal  and  previous  national  studies,  since  the  drain 
estimates  included  not  only  the  amount  due  to  cutting  for  commodities 
but  also  losses  from  fir®,  epidemics  of  insects  and  disease,  wind,  ice, 
and  other  destructive  agents.  For  purposes  of  comparability,  only  the 
volume  due  to  cutting  in  these  various  periods  is  listed  here. 

2/  For  references,  see  Chapter  II,  page  28. 


Periodic  estimates  of  timber  cut  are  more  nearly  comparable  than  similar 
estimates  of  annual  growth  and  even  timber  volume  where  changing  standards, 
definitions,  and  concepts  result  in  considerable  differences  from  one 
period  to  another.  Changing  standards,  such  as  size  criteria  for  saw- 
timber, have  not  affected  the  estimates  of  timber  cut  appreciably. 
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Although  output  of  major  products  has  increased,  the  total  cut  of  saw- 
timber  in  1952  of  48.8  billion  board  feet  was  not  significantly  differ- 
ent from  the  cut  in  1944  of  49.7  billion  board  feet. 


Timber  Gut  — 1944-1952 


Total 

Softwood 

Hardwood 

Billion 

Billion 

Billion 

bd®  ft® 

fed.  ft. 

bd.  ft® 

North 

1944 

8.3 

2.8 

5.5 

1952 

6*7 

2.4 

4.3 

South 

1944 

22.6 

14.1 

8*5 

1952 

19.6 

11.7 

7.9 

West 

1944 

18.8 

18®? 

0®1 

1952 

22.5 

22.4 

0*1 

United  States 

1944 

49.7 

35.6 

14.1 

1952 

48.8 

36.5 

12.3 

\ 


The  decrease  in  hardwoods  cut  between  1944  and  1952  was  due  in  a large 
measure  to  a declining  use  of  fuelwood  and  to  generally  adverse  condi- 
tions in  hardwood  lumber  markets  since  the  war.  The  strong  demand  for 
lumber  and  pulp  was  responsible  for  the  increased  cut  of  softwoods. 

Not  reflected  in  the  figure  for  softwoods  is  the  considerable  cut  of 
dead  and  cull  trees  and  plant  residues  used  for  fuel  and  pulp,  which 
tended  to  hold  down  the  cut  of  live  sawtimfoer  t©  a level  lower  than 
it  might  otherwise  have  been. 

The  increase  in  the  cut  of  softwood  sawtimber  was  only  in  the  West® 

The  cut  rose  20  percent  here,  reflecting,  for  th©  most  part,  an  in- 
crease in  California  where  the  cut  mor®  than  doubled  between  1944  and 
1952®  In  addition*  substantial  percentage  increases  took  place  in  th© 
two  Rocky  Mountain  Regions  in  response  to  th©  strong  demand  for  soft- 
wood lumber®  The  rising  trend  in  th©  West  will  ultimately  fee  reversed 
as  th©  old  growth  comes  to  an  end  following  the  pattern  characteristic 
of  the  Northeast*  the  Lake  States*  and  the  South,  Th©  South  will  hold 
important  advantages  when  the  forest  economy  of  th©  West*  like  other 
sections  of  th©  country,  is  based  primarily  on  second-growth  timber. 

Th©  fact  that  the  Pacific  Northwest  shewed  no  increase  for  the  period 
signifies*  perhaps*  that  -western  production  my  be  reaching  its  peak* 

In  contrast  to  th©  West,  the  cut  of  softwood  sawtimber  dropped  about 
16  percent  in  both  th©  South  and  North®  Of  the  three  southern  regions, 
the  West  Gulf  suffered  the  largest  decrease.  The  decline  in  th©  South, 
as  a whole,  is  particularly  significant  in  view  of  the  greatly  increased 
pulp-mill  capacity  brought  into  operation  during  th©  period®  Th®  re- 
sulting Increase  in  softwood  cut  for  pulp,  from  7*2  to  12.8  million 
eords  between  1944  and  1952  is  therefore  indicated  as  being  almost 
entirely  from  poletimber® 
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The  decrease  in  the  cut  of  softwood  sawtimber  in  the  North  was  more 
pronounced  in  the  Lake  States  than  elsewhere,  reflecting  the  general 
scarcity  of  the  larger  timber  in  this  region* 

COMPARISON  OF  GROWTH  AND  CUT 

In  an  overall  comparison  for  the  country  as  a whole,  it  appears  that  ‘ 
sawtimber  growth  is  not  quite  equal  to  cut  but  that  growth  of  growing 
stock  is  33  percent  in  excess  of  growing  stock  cut  (table  12  and  fig.  8). 

In  the  near-balance  for  sawtimber,  a growth  deficiency  of  8-1/2  billion 
board  feet  of  softwoods  is  largely  hidden  by  a surplus  of  over  7 billion 
board  feet  of  hardwood  growth,  most  of  which  is  in  the  North.  Similarly, 
in  the  near-balance  for  sawtimber,  a 10  billion  board-foot  excess  of 
growth  over  cut  in  the  East  is  offset  by  an  11  billion  board-foot  deficit 
in  the  West. 

These  figures  indicate  how  misleading  an  overall  comparison  of  growth 
and  cut  may  be.  For  one  thing,  the  significance  of  the  comparison  is 
quite  different  in  the  West,  where  there  is  still  a large  volume  of 
old-growth  timber,  than  it  is  in  the  East  where  a balance  of  growth 
and  cut  is  of  much  more  significance. 

Even  where  applied  to  specific  local  or  regional  situations,  compar- 
isons of  growth  and  cut  must  be  interpreted  with  caution.  The  level 
at  which  comparisons  are  made  are  extremely  important.  Situations, 
for  example,  where  cutting  is  less  than  formerly  because  of  limited 
merchantable  timber  or  other  reasons,  are  more  likely  to  show  favorable 
relations  between  growth  and  cut.  On  the  other  hand,  situations  where 
cutting  is  at  a high  level  because  of  active  and  diversified  demand 
or  remaining  old  growth  are  more  likely  to  show  unfavorable  relations. 

The  final  criterion,  as  developed  in  Chapter  VII,  Future  Supply  and 
Quality  of  Domestic  Timber,  is  a balancing  of  annual  timber  growth  of 
appropriate  species  and  tree  size  with  timber  cut  needed  to  meet  future 
requirements.  Nevertheless,  analysis  of  current  growth-cut  relations 
is  significant  since  it  shows  whether  growth  is  increasing  at  a rate 
necessary  to  meet  expected  increases  in  cut. 

Softwood  Growth  Exceeds  Timber  Cut  in  the  East 

In  the  East,  annual  growth  of  softwoods,  as  well  as  that  of  hardwoods, 
exceeds  the  corresponding  timber  cut  for  both  growing  stock  and  saw- 
timber. In  the  North  the  margin  for  softwood  sawtimber  is  4 percent, 
in  the  South  24  percent.  This  favorable  balance  for  softwood  sawtimber 
in  the  East  is  one  of  the  most  significant  findings  of  this  report. 

It  augurs  well  for  the  future.  Nevertheless  these  favorable  balances 
are  of  less  significance  than  they  would  have  been  if  timber  cut  in 
both  North  and  South  had  not  declined  since  the  war.  The  balances 
have  been  achieved  as  much  by  reducing  cut  as  by  increasing  annual 
growth.  Both  growth  and  cut  are  far  below  the  productive  capacity 
of  the  land. 
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Table  12. — Comparison  of  net  annual  timber  growth  and  timber  cut,  19 

(United  States  and  Coastal  Alaska) 


Growing  stock  ° Live  savtimber 


Species  group 
and  section 

1 Growth 

© 

• 

Cut 

Ratio 
of  growth! 
to  cut  I 

Growth 

Cut 

Ratio 
of  growth 
to  cut 

Billion 
cu.  ft. 

Billion 
cu.  ft. 

Billion 
bd.  ft. 

Billion 
bd.  ft. 

All  species: 

North 

4.6 

1.9 

2.42 

12.1 

6.7 

1.80 

South 
West  and 

6.8 

5.1 

1.33 

24.0 

19.6 

1.22 

Coastal  Alaska 

2.8 

3-7 

• 76 

11-3 

22.5 

• 50 

Total 

14.2 

10.7 

1.33 

47.4 

48.8 

.97 

Softwood: 


North 

.8 

.7 

1.14 

2.5 

2.4 

1.04 

South 

3.6 

3.1 

1.16 

14.5 

11.7 

1.24 

West  and 

Coastal  Alaska 

2.6 

3.7 

.70 

11.0 

22.4 

.49 

Total 

7.0 

7.5 

.93 

28.0 

36.5 

.77 

Hardwood : 

North 

3.8 

1.2 

3.17 

9.6 

4.3 

2.23 

South 

3.2 

2.0 

I.60 

9.5 

7.9 

1.20 

West  and 

O / 

Coastal  Alaska 

.2 

(2/0 

0 • 

.3 

.1 

^3.30 

Total 

7.2 

3.2 

2.25 

19.4 

12.3 

1.58 

1 / Comparisons  by  regions  are  given  in  Appendix  tables  58  to  62,  inclusive. 
2/  Less  than  0.05  billion  cubic  feet. 

3/  Before  rounding  to  nearest  0.1  billion. 
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Fig.  8 - Comparison  of  net  annual  sawtimber  growth  and  timber  cut,  1352 
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In  contrasty  growth  in  the  West,  almost  entirely  softwood,  is  only 
50  percent  of  cut*  However,  in  the  present  transition  from  virgin 
timber  to  young  timber,  annual  growth  should  not  be  expected  to  equal 
cut*  Comparison  of  growth  and  cut  does  not  provide  a helpful  criterion 
of  the  situation  in  the  West. 

The  More  Desirable  Species  Generally  Have 
the  Less  Favorable  Growth-°Cut  Relations 

Heavy  cutting  of  the  more  desirable  species  and  limited  markets  for  the 
less  desirable  tend  to  make  the  growth-cut  relations  for  the  former 
less  favorable  than  for  the  latter  (figs,  9 and  10) . 

Among  eastern  softwoods,  for  sample , gawtimber  growth  of  white,  red, 
and  jack  pine,  including  the  traditionally  most  valuable  species, 
remains  less  than  cut % spruce  and  fir  comes  next  in  order  with  growth 
not  greatly  in  excess  of  cut.  For  the  southern  yellow  pines,  the 
ratio  of  growth  to  cut  is  1.22.  '’Other  eastern  softwoods,”  including 
the  less  valuable  hemlock,  have  the  highest  ratio  of  growth  to  cut e 

A similar  progression  appears  among  the  hardwoods.  Yellow  poplar,  a 
species  of  specialised  value,  is  being  cut  somewhat  faster  than  it  is 
growing.  For  other  soft  hardwoods— those  which  have  access  to  pulp- 
wood  markets  but  are  not  generally  otherwise  under  pressure-- growth 
is  about  l“l/2  times  cut.  Similar  ratios  appear  for  the  oaks  and 
beech,  yellow  birch  and  sugar  maple— groups  which  include  species 
of  mixed  value®  For  other  hard  hardwoods— a group  which  includes 
many  relatively  undesirable  species— sawtimber  growth  is  2-1/2  times 
the  cut®  Such  relations  point  clearly  to  an  increase  in  the  propor- 
tion of  the  less  desirable  species  in  our  future  timber  supply. 
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Fig.  9 - Comparison  of  net  annual  sawtimber  growth,  and  timber  cut 
by  species  group,  1952  - Eastern  Species 
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Fig.  10  - Comparison  of  net  annual  sawtimber  growth,  and  timber  cut  by  species 
group,  1952 - Western  Species.  Growth-cut  relations  reflect  high  propor- 
tion of  old-growth  timber  which  supports  a large  cut  and  contributes  little 
to  net  growth. 
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Ratio  of  Growth  to  Cut* 

by  Species  Groups 

Species  group 

Sawtimber 

Growing  stock 

EASTERN 

Spruce  and  fir 

1.11 

1.20 

White,  red*  and  jack  pines 

o93 

1.05 

Southern  yellow  pines 

1.22 

1.15 

Other  eastern  softwoods 

1.39 

Xo56 

Yellow  poplar 

.96 

1,33 

Other  "soft"  hardwoods 

1.55 

2.17 

Oaks 

1*49 

1.92 

Beech*  yellow  birch*  and  sugar  maple  1.46 

2.21 

Other  "hard"  hardwoods 

2.56 

3 ,66 

WESTERN 

Douglas-fir 

.37 

.46 

Ponderosa  and  Jeffrey  pines 

,51 

.79 

Western  hemlock 

,47 

.63 

White  and  sugar  pine 

SB8 

1.03 

Redwood 

.40 

.47 

Other  western  softwoods 

.91 

1.56 

Western  hardwoods 

3.30 

6.48 

In  the  West— where  cutting  is  largely  in  virgin  timber  with  little  or 

no  net  growth— the  smallest  ratio  of  sawtimber  growth  to  cut*  37  per- 
cent^ is  that  for  Douglas-fir*  the  most  heavily  cut  species.  The 
ratios  for  redwood*  western  hemlock*  and  ponderosa  and  Jeffrey  pines 
are  somewhat  higher*  but  for  "other  western  softwoods*"  the  group 
which  includes  the  less  desirable  species*  such  as  white  and  red  fir 
and  lodge pole  pine*  annual  growth  is  91  percent  of  cut.  Western  white 
and  sugar  pines  appear  as  an  exception  to  the  progression.  For  these 
highly  prised  species*  the  ratio  is  almost  as  high  as  for  "other 
western  softwoods." 

An  Excess  of  Growing-Stock  Growth  over  Gut 
Is  Important  for  Continued  Sawtimber-Balanee 

In  table  12  and  the  preceding  text  tabulation*  it  will  be  seen  that  the 
ratios  of  growth  to  cut  for  growing  stock  are  generally  higher  than 
corresponding  ratios  for  sawtimber.  This  simply  means  that  our  growth- 
cut  balances  are  better  when  we  consider  merchantable  trees  of  all  sizes 
than  when  we  consider  only  the  larger  and  generally  higher  quality  trees. 

So  long  as  most  of  the  commercial  timber  cut  is  taken  from  the  larger- 
sized  trees  whereas  annual  growth  ie  more  uniformly  distributed  among 
trees  of  all  size  classes,  a balance  of  cubic-foot  growth  and  cut  of 
total  growing  stock  will  not  give  a balance  of  sawtimber  growth  and 
cut.  Conversely*  with  anything  like  the  present  pattern  of  size 
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classes  in  timber  cut,  a balance  of  sawtimber  growth  and  cut  will 
generally  be  accompanied  by  a surplus  of  growth  over  cut  of  total 
growing  stocks 

For  this  reason,  growth-cut  ratios  for  sawtimber  are  more  significant 
than  those  for  growing  stock*  If  sawtimber  ratios  are  favorable, 
growing-stock  ratios  are  likely  to  be  even  more  soj  but  a favorable 
growing-stock  ratio  may  be  misleading  if  the  sawtimber  relations  are 
not  also  considered* 

Other  Significant  Aspects  Revealed 
in  Sawtimber  Analysis  by  Regions 


New  England 

In  contrast  to  the  overall  situation  in  the  East,  softwoods  are  being 
overcut  in  New  England | sawtimber  growth  is  only  about  two-thirds  of 
sawtimber  cut  (table  13),  The  overcut  is  most  pronounced  in  white 
pine,  less  so  for  spruce  and  fir®  "Other  softwoods,”  chiefly  hemlock, 
shows  the  most  favorable  growth-cut  ratio,  96  percent. 

Hardwood  growth  in  this  region  is  2®4  times  the  sawtimber  cut®  How- 
ever, soft  hardwoods  other  than  yellow  poplar  are  an  exception.  Much 
of  the  hardwood  growth  is  in  timber  of  small  size  and  poor  quality. 

Middle  Atlantic 


In  this  region  also,  softwood  sawtimber  growth  falls  below  the  cut 
(table  13).  The  overcut,  however,  is  confined  to  white  pin©  and 
southern  yellow  pine.  For  softwoods  other  than  the  pines,  growth 
exceeds  cut  by  a substantial  margin.  The  heaviest  overcut  is  in  the 
southern  pine  stands  of  New  Jersey.  Hardwood  growth,  much  of  it 
inferior,  is  2,1  times  the  sawtimber  cut® 

In  both  Middle  Atlantic  and  New  England  Regions,  development  of  markets 
for  the  accumulating  hardwood  growth  presents  a major  challenge. 

Lake  States 


In  contrast  to  the  situation  in  New  England,  growth  ©f  white,  red, 
and  jack  pines  and  of  sprue®  and  fir  is  greatly  in  excess  of  sawtimber 
cut?  2-1/2  times  for  pin©  and  5-1/2  times  for  sprue©  and  fir  (table 
13).  The  demand  for  jack  pine— which  is  now  the  principal  pine  mar- 
keted in  this  region— does  not  appear  to  be  keeping  pace  with  the 
current  wave  of  young  timber  reaching  sawtimber  size® 

Perhaps  the  most  surprising  feature  of  the  generally  favorable  hardwood 
situation  is  the  unfavorable  relation  between  sawtimber  growth  and  cut 
of  beech,  yellow  birch,  and  sugar  maple  in  the  Lake  States  Region® 

The  cut  of  these  species  in  this  region  is  more  than  double  the  annual 
growth.  This  means  rapid  depletion  of  the  remaining  old-growth  hardwood 
timber  in  the  region®  The  Lake  States  also  differ  from  other  eastern 
regions  in  an  overcut  of  "other  softwoods,"  chiefly  hemlock,  a species 
commonly  associated  with  beech,  yellow  birch,  and  sugar  maple® 
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Table  13- — Timber  cut  and  net  annual  growth  of  live  sawtimber,  by  species 
group,  and  by  region,  1932  ( North) 


Species  group  and  item 

J Total, 
’ North 

I New 

I England 

Middle 

Atlantic 

Lake 

States 

Central 

Plains 

Million 

Million 

Million 

Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Softwood: 

White,  red,  and  lack  pine: 

Cut 

929 

6l8 

149 

162 

(1/) 

* # 

Growth 

845 

298 

124 

417 

6 

•• 

Southern  yellow  pine: 

Cut 

257 

8 

178 

• • 

61 

10 

Growth 

317 

2 

107 

•• 

184 

24 

Spruce  and  fir: 

Cut 

668 

560 

64 

44 

# # 

Growth 

741 

426 

67 

248 

•• 

• • 

Other  softwoods: 

Cut 

516 

195 

117 

178 

24 

.2/J 

Growth 

572 

188 

172 

137 

59 

Total,  softwoods: 

Cut 

2,370 

l,38l 

508 

384 

85 

12 

Growth 

2,475 

914 

470 

802 

249 

40 

Hardwood: 

Yellow -poplar : 

Cut 

175 

1 

77 

, , 

97 

. , 

Growth 

323 

5 

155 

.. 

163 

Other  soft  hardwoods: 

Cut 

875 

86 

217 

259 

283 

30 

Growth 

2,678 

70 

391 

1,239 

742 

236 

Total,  soft  hardwoods: 

Cut 

1,050 

87 

294 

259 

380 

30 

Growth 

3,001 

75 

546 

1,239 

905 

236 

Oaks: 

Cut 

l,6i4 

4i 

486 

157 

899 

31 

Growth 

3,486 

125 

983 

440 

1,872 

66 

Beech,  yellow  birch,  hard  maple: 

Cut 

1,178 

245 

408 

333 

192 

(l/> 

Growth 

1,722 

534 

733 

158 

297 

Other  hard  hardwoods: 

Cut 

494 

14 

99 

107 

253 

21 

Growth 

1,390 

209 

428 

54 

640 

59 

Total,  hard  hardwoods: 

Cut 

3,286 

300 

993 

597 

1,344 

52 

Growth 

6,598 

868 

2,144 

652 

2,809 

125 

Total,  hardwoods: 

Cut 

4,336 

387 

1,267 

856 

1,724 

82 

Growth 

9,599 

943 

2,690 

1,891 

3,714 

36l 

Total,  all  species: 
Cut 

6,706 

1,768 

1,795 

1,240 

1,809 

94 

Growth 

12,074 

1,857 

3,160 

2,693 

3,963 

401 

1 / Less  than  0.5  million  board  feet. 

2/  Net  growth  of  ponderosa  pine.  The  total  net  growth  of  ponderosa  and  Jeffrey  pine  in  the 
United  States  is  1,857  million  board  feet  including  16  million  board  feet  in  the  Plains  Begion. 
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Growth  of  oaks  in  the  Lake  States  Region  is  about  three  times  the  saw- 
timber  cut  of  these  species®  As  in  the  Northeast,  however,  much  of  the 
oak  is  of  poor  quality.  Growth  of  soft  hardwoods,  chiefly  aspen  in  this 
region,  is  almost  five  times  the  cut.  Markets  for  aspen  still  fan  far 
short  of  the  available  supply. 

Central  and  Plains  Regions 

In  the  Central  and  Plains  Regions,  growth,  predominantly  hardwood,  is 
more  than  twice  the  sawtimber  cut  (table  13),  A substantial  excess  of 
growth  is  shown  for  ©very  species  group. 

South  Atlantic 


In  the  South  Atlantic  Region,  sawtimfoer  growth  exceeds  cut  for  all 
species  groups  except  yellow  poplar,  which  is  -being  overcut  about  4 
percent  (table  14)®  There  is  not  much  excess  growth  for  southern  yellow- 
pines  (8  percent).  The  most  favorable  relation  (growth  4® 2 times  cut) 
appears  in  "other  hard  hardwoods,"  the  group  which  includes  some  of  the 
least  desirable  species. 

Southeast 

In  the  Southeast,  not  only  yellow  poplar  but  also  other  soft  hardwoods 
and  the  oaks  run  counter  to  the  generally  favorable  growth-cut  situation 
for  the  South  (table  14),  Yellow  poplar  is  being  heavily  overcut,  the 
other  two  groups  less  so®  As  in  the  South  Atlantic  Region,  the  less 
desirable  hard  hardwoods  have  the  most  favorable  ratio. 

The  excess  of  sawtimber  growth  overcut  of  southern  yellow  pine  is 
somewhat  greater  than  in  the  South  Atlantic  Region  but  still  not  large 

(15  percent). 

West  Gulf 

The  West  Gulf  Region  shows  a greater  surplus  of  southern  yellow  pine 
growth  (54  percent)  than  any  other  region  (table  14),  In  this  region, 
there  is  a general  surplus  of  hardwood  growth,  with  the  hard  hardwoods 
again  showing  the  highest  ratio. 

Pacific  Northwest 


In  the  Pacific  Northwest,  the  growth  of  all  softwoods  has  reached  about 
40  percent  of  sawtimber  cut  (table  15),  However,  whereas  growth  of 
Douglas-fir  and  ponderosa  pine  is  only  about  one-third  of  the  cut  of 
these  species,  growth  of  "other  softwoods"  does  not  fall  far  below  the 
cut  of  that  group.  In  this  and  other  western  regions,  growth-cut  ratios 
mean  little  because  of  the  large  volume  of  old-growth  timber  which  sup- 
ports a large  cut  but  contributes  little  to  annual  growth® 

California 


In  Oalifomia,  the  relations  are  similar  to  those  in  the  Pacific  North- 
west, except  that  for  "other  softwoods"  (white  and  red  fir,  incense 


- 43  - 


Table  l4. — Timber  cut  and  net  annual  growth  of  live  sawtimber,  by  species 
group,  and  by  region,  1952  (South) 


Species  group  and  item 

l Total, 

* South 

* South 

* Atlantic 

: Southeast 

West  Gulf 

Million 

Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Softwood : 

White,  red,  and  jack  pine: 

Cut 

43 

30 

13 

Growth 

6l 

4l 

20 

•• 

Southern  yellow  pine: 

Cut 

11,353 

3,228 

5,546 

2,579 

Growth 

13,838 

3,493 

6,378 

3,967 

Spruce  and  fir: 

Cut 

<i/> 

(l/> 

• e 

• » 

Growth 

1 

1 

.. 

•• 

Other  softwoods: 

Cut 

325 

102 

165 

58 

Growth 

595 

135 

28l 

179 

Total,  softwoods : 

Cut 

11,721 

3,360 

5,724 

2,637 

Growth 

14,495 

3,670 

6,679 

4,146 

Hardwood: 

Yellow-poplar : 

Cut 

813 

400 

409 

4 

Growth 

625 

383 

239 

3 

Other  soft  hardwoods: 

Cut 

3,017 

662 

1,504 

351 

Growth 

3,363 

1,018 

1,254 

1,091 

Total,  soft  hardwoods: 

Cut 

3,830 

1,062 

1,913 

855 

Growth 

3,988 

1,401 

1,493 

1,094 

Oaks: 

Cut 

3,280 

804 

1,405 

1,071 

Growth 

3,830 

1,334 

1,257 

1,239 

Beech,  yellow  birch,  and  maple: 

Cut 

112 

23 

71 

18 

Growth 

155 

38 

73 

44 

Other  hard  hardwoods: 

Cut 

656 

103 

298 

255 

Growth 

1,549 

437 

533 

579 

Total,  hard  hardwoods: 

Cut 

4,o48 

930 

1,774 

1,344 

Growth 

5,534 

1,809 

1,863 

1,862 

Total,  hardwoods; 

Cut 

7,878 

1,992 

3,687 

2,199 

Growth 

9,522 

3,210 

3,356 

2,956 

Total,  all  species: 

Cut 

19,599 

5,352 

9,411 

4,836 

Growth 

24,017 

6,880 

10,035 

7,102 

1/  Less  than  0.5  million  board  feet. 
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cedar,  lodgepole  pine,  etc.)  sawtimber  growth  exceeds  cut  20  percent 
(table  15).  This  group  includes  the  less  desirable  species. 

Northern  Rocky  Mountains 

Softwood  growth  in  the  Northern  Rocky  Mountain  Region  is  80  percent  of 
the  sawtimber  cut  (table  15).  In  contrast  to  the  usual  situation,  the 
relationship  is  more  favorable  for  Douglas-fir,  white  pine,  and  ponder- 
osa  pine  than  for  “other  softwoods." 

Southern  Rocky  Mountains 

In  contrast  to  other  western  regions,  sawtimber  growth  in  the  Southern 
Rocky  Mountain  Region  exceeds  cut  in  all  species  groups  (table  15). 

This  reflects  the  generally  scattered  nature  of  the  forests  and  limited 
industrial  development  of  the  region. 

Coastal  Alaska. 


As  in  the  Southern  Rocky  Mountain  Region,  growth,  although  confined 
largely  to  the  limited  areas  of  second-growth  timber,  is  somewhat 
greater  than  the  cut  in  1952.  This  situation  will  doubtless  be  re- 
versed now  that  the  pulp  industry  has  become  established  in  Alaska, 
and  will,  continue  until  sufficient  cutover  area  has  restocked  and 
reached  sawtimber  size  to  balance  the  cut  of  mature  old-growth. 

Coastal  forests  are  just  entering  a period  of  conversion  from  a virgin 
to  a managed  stand. 

The  Relation  Between  Growth  and  Cut  Is 
Generally  More  Favorable  Than  in  1944 

Because  of  factors  previously  cited  (see  page  10),  direct  comparisons 
of  net  growth-cut  relations  in  1952  with  the  gross  growth-drain  rela- 
tions of  1944  and  previous  years  are  of  little  value.  However, 
adjustment  of  1944  data  to  1952  standards  makes  a comparison  of  1944 
and  1952  relations  possible  (table  16). 

The  overall  ratio  of  annual  sawtimber  growth  to  timber  cut  rose  from 
.88  in  1944  to  .97  in  1952.  This  more  favorable  relation  in  1952  is 
due  primarily  to  the  increased  growth  and  decreased  cut  of  hardwoods. 
The  ratio  for  softwood  sawtimber,  in  fact,  changed  very  little  with  a 
slight  increase  in  both  growth  and  cut. 

The  more  favorable  relation  in  1952  also  reflects  different  trends  in 
East  and  West  (table  17).  In  the  West,  the  ratio  of  growth  to  cut  is 
lower  than  it  was  in  1944*  The  drop  was  greatest  in  California  and 
the  North  Rocky  Mountain  Regions.  In  California,  this  drop  was  due  to 
the  great  increase  in  cut  between  1944  and  1952  without  material  change 
in  annual  growth.  In  the  Northern  Rocky  Mountain  Region,  the  drop  was 
related  primarily  to  the  abnormally  low  growth  for  1952  resulting  from 
the  barkbeetle  outbreak  then  in  progress. 

In  the  East,  the  relation  of  growth  to  cut  improved  for  softwoods  as 
well  as  hardwoods  as  a result  of  increases  in  growth  and  reductions  in 
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Table  l6.—Net  annual  growth  and  timber  cut --saw-timber  and  growing  stock 

""bysoftwoods  and  hardwoods,  19^4  and  1952 
( C ont inent alHjnite d States ) 
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Table  17 . "-Ratio  of  net  annual  growth  to  timber  cut - -savt Imber  and  growing  stock 
by  section  and  region,  1944  and  1952  (Continental  United  StatesT" 


o 

o 

■p 

ro 

•H 

g 

o 


*0 

o 

o 

5 

d 

s 


g 

60 

Oil 

d 

n 

59 

8 

■P 

O 

« 

CO 


CM 

UN 

On 

rH 


CM 

ITN 

On 


-d- 

& 


CNI 

lf\ 

On 

'g 

rH 

o 

> 

• • 

•n 

d 

s 

i 

rH 

• • < 

• •• 

CNJ 

IT. 

•d 

ON 

o 

rH 

o 

:* 

£ 

a© 

o 

-4- 

CO 

-4- 

ON 

rH 

gN  CM  co  f*-  On  NO 


co 


co 

ITN 


lf\_4- 


-4-  ro  CM  CM  ^ 


On  CO  fc-NO  itn 
IfNNO  O rH  CM 


CM 


H rH  On  rH  ITN 
rH  CO  CM  NO  t—  CM 


& 


CO 

OJ 

CM 


£ 


A 

■P 

d 

o 

S3 


rH  rH  CM  CM 


8ncS  CO  <0  GO 


CO  ON  rH  LfN  NO 
O w HJ- 


CM  CM  CM  CM  -=*■ 


COCOlTNlTNt— 
CO  CO  CM  NO  H 


rH  rH  «H  rH  CM 


NO  OJ  On  CO  co 
NO  UN  O On  CO 


CM  CM  CO 


co  co  COCO 

s— oo  co  oo  -4- 


rH  ^ 


CM 

NO 


o 

CO 


-=f  UO  t— 
C- 


H H H 


^ H & 


ON  CNJ 


ik 


o 

OJ 


H H H 


NO  LfN 
rH  CO 


IfN  rH  ON 
On  On  On 


H H 4 
NO  ON  CO 


ON 

ON 


-4- 

OJ 


ON 


nB 


rH  O 
CO  ON 


£ 


t-  c— 

fH  LfN 


rH  r- ! rH 


O NO  rH 

onco  © 


00 

-4- 


NO 


ON 


o 

rH 


o 

t- 


& 


O 

CO 


co 


CO 


ON 

-4 


o 

NO 


-4- 

ITN 


ITN 


rH 

-4- 


t—  <\|  On  O NO 
-4-  On  LfN  CO  On 


• • CNI  -4- 


rH  rH 


On  no  CNJ 


•H  CNI  CNI 


rH  O rH  ON  CO 
-4-  -4-  ifN  t—  CNJ 


^ H C — 


on_-t 


»d 

0 


o 

•H 

o 

•P 

•H 

sl  ro 

"8 

3 


rH  D 
-P  -P 
<1  <9 
60  +> 
a tt>  co 

[S  rd 
<D  *H 

P5  X 


& 

A 


rH 

s a 

+J  «H 

a «J 

rH 
O Pn 


jd 

o 

co 


<3  -p 

-p  m rH 
< aJ  d 

^ d to 
o o a> 
co  co  > 


•p 

09 


■P 

ro 

| 

£ 

-p 

d 

o 

S5 

O 


o 


d 

o 

“H 

60 

0) 

d 

"d  a 

ffi  O 
•H 
d 60 
•h  a) 
*d  d 

3 - 

O -H 

Q fd 


d d 

£ is 

O o 
o o 
« « 


United  States  .75  .76  1.19  1.58  .88  .93  1.43  2.21 


cut.  Exceptions  may  be  noted  for  New  England  softwoods  and  South 
Atlantic  hardwoods.  New  England  softwoods  had  the  least  favorable 
ratio  in  1944*  Continued  depletion  of  sawtimber  growing  stock  has 
caused  annual  growth  to  decline  while  cut  remained  almost  unchanged. 

For  South  Atlantic  hardwoods,  an  exceptional  increase  in  cut  more  than 
compensated  for  the  substantial  increase  in  growth  between  1944  and 
1952. 

These  comparisons  emphasize  three  points  which  have  previously  been 
brought  out;  (1)  overall  improvement  is  due  almost  entirely  to  hard- 
woods, (2)  the  West  is  under  increasing  pressure  to  supply  the  country8 s 
needs,  and  (3)  optimism  with  respect  to  the  favorable  trend  for  soft- 
woods in  the  East  must  be  tempered  by  realization  that  the  improvement 
reflects  in  part  a decline  in  timber  cut® 
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LOGGING  AND  PLANT  RESIDUES 


Finding  use  for  wood  residues  which  are  inevitable  in  logging  and 
manufacture  is  one  of  the  most  formidable  problems  in  the  utilization 
field.  Good  progress  has  been  made  over  the  years  in  reducing  the 
amount  of  residues  left  in  the  woods  and  in  using  residues  developed 
at  sawmills,  veneer  and  plywood  plants,  pulp  mills  and  other  primary 
forest  products  establishments.  Yet  there  is  still  a great  quantity 
of  unused  residues  and  much  that  is  now  used  for  fuel  might  be  used  for 
a better  purpose.  These  unused  residues  pose  many  challenging  problems. 

Difficulties  in  the  utilization  of  residues  are  largely  associated 
with  their  location  and  availability,  inadequate  handling  facilities,  and 
lack  of  markets.  The  following  analysis  focuses  attention  on  these  prob- 
lems by  presenting  information  on  quantity,  kind,  source,  and  location 
of  residues  and  present  usage  of  them. 

LOGGING  RESIDUES 

Each  year  the  inventory  of  standing  timber  is  reduced  a certain  amount 
as  a result  of  cutting  for  timber  products . Most  of  this  reduction  is 
the  amount  purposely  cut  for  timber  products . But  some  of  it  consists 
of  trees  knocked  down  or  otherwise  killed  in  the  process  of  logging. 

Part  of  the  inventory  volume  which  is  cut  or  killed  is  removed  from  the 
woods  in  the  form  of  logs,  bolts  or  other  round  products.  Part  of  that 
which  is  cut  or  killed,  however,  is  left  unused  in  the  woods.  This  is 
the  material  designated  as  "logging  residues".  Thus  mterial  that  is 
unused  and  only  that  portion  which  is  derived  from  growing  stock  inven- 
tory is  classed  as  residues. 

Cutting  on  a given  area  may  be  done  for  a single  product  like  sawlongs 
or  for  a number  of  products  like  sawlogs,  veneer  logs  and  bolts  and 
pulpwood  all  at  the  same  time  or  at  different  times,  and  by  the  same 
operator  or  different  operators . In  logging  of  this  sort  certain  parts 
of  the  felled  trees  my  be  utilized  for  sawlogs,  and  other  parts  may 
be  selected  for  veneer  and  pulpwood.  Only  the  parts  finally  unused  are 
classed  as  residues.  Logging  residues  my  include,  for  example,  logs 
missed  in  yarding,  left  at  landings,  used  for  culverts  or  other  pur- 
poses, pieces  resulting  from  breakage , unutilized  portions  of  trees 
cut,  whether  in  the  boles  or  tops  down  to  4 inches  in  diameter,  left- 
overs in  making  hewn  ties  and  split  products,  and  growing -stock  trees 
knocked  down  or  otherwise  killed  during  logging  and  left  in  the  woods . 

In  addition  to  the  residues  from  growing  stock,  there  is  a large  but 
undetermined  volume  of  other  material  left  on  the  ground  following 
logging  such  as  sound  cull  trees,  sound  portions  of  rotten  culls,  pre- 
viously dead  trees,  tops  less  than  4 inches  in  diameter  and  limbs.  Thus, 
while  this  study  deals  only  with  logging  residues  from  growing  stock  any 
proposal  for  possible  uses  of  such  residues  would  apply  in  certain 
respects  to  all  classes  of  material  that  my  be  available. 
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Quantity,  Source,  and  Location  of  Logging  Residues 

In  1952,  about  1.4  billion  cubic  feet  of  logging  residues  resulted 
from  cutting  for  timber  products  in  the  United  States  and  Coastal 
Alaska  (table  7,  page  21).  Comparatively  speaking,  this  is  the  equi- 
valent of  about  17  million  cords  or  70  percent  of  the  total  pulpwood 
output  in  1952.  Seventy -five  percent  was  attributable  to  sawlog  opera- 
tions, 7 percent  to  veneer,  and  the  remaining  18  percent  to  all  other 
logging  and  woods  operations . 

On  the  average,  about  13  percent  of  the  growing  stock  cut  or  killed 
in  logging  is  left  in  the  woods  unused: 


Product 


Residues  as 
percent  of  timber  cut 


Hewn  ties  38 
Cooperage  logs  and  bolts  31 
Veneer  logs  and  bolts  20 
Sawlogs  15 
Poles  14 
Piling  13 
Round  mine  timbers  6 
Pulpwood  4 
Fuelwood  4 
Other  20 

Average  all  products  13 


The  production  of  hewn  ties  is  traditionally  the  most  wasteful  of  all 
Industries . Residues  in  relation  to  timber  cut  are  also  high  (31  per- 
cent) in  the  production  of  cooperage  logs  and  bolts  chiefly  because 
only  the  best  quality  logs  are  selected  and  because  good  cooperage 
timber  is  scattered.  Thus  there  is  little  opportunity  for  salvage  of 
leftovers  for  other  products . Sawlog  and  veneer  operations  likewise 
leave  comparatively  large  volumes  of  residues  in  the  woods- -15  and 
20  percent  respectively  of  the  amount  of  timber  cut  for  these  products . 
Due  to  the  nature  of  such  products  as  pulpwood,  fuelwood,  mine  timbers 
add  posts,  residue  volumes  are  naturally  small  compared  to  volume  cut. 

Although  more  than  half  of  the  total  volume  of  residues  incident  to 
logging  occurs  in  the  South,  the  proportion  relative  to  timber  cut  is 
not  much  more  than  in  other  sections  of  the  country. 

Percentage  of  Residues  as 

Section  total  logging  residues  percent  of  timber  cut 

11 

14 

12 


North 

16 

South 

52 

West  and  Coastal 

Alaska 

32 
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Utilization  appears  to  be  best  in  New  England  where  residues  consti- 
tute only  9 percent  of  timber  cut  (table  8,  page  24).  It  is  apparently 
poorest  in  California  in  that  residues  comprise  18  percent  of  the 
volume  cut  or  the  highest  of  any  region.  This  is  possibly  due  largely 
to  difficulties  including  high  percentage  of  breakage  associated  with 
logging  the  large  old -growth  redwood  and  Douglas -fir  in  the  northwestern 
part  of  the  State.  Also,  opportunities  for  integrated  logging  and  re- 
logging  are  not  as  prevalent  here  as  in  the  Pacific  Northwest  because 
the  State  lacks  pulp  mills  or  other  industries  which  could  utilize  left- 
overs from  sawlog  and  veneer  operations . Residues  in  relation  to  timber 
cut  are  also  high  (15  percent). 

Whereas  logging  residues  are  widely  dispersed  at  thousands  of  email 
logging  sites  throughout  the  North  and  South,  large  concentrations  occur 
at  relatively  few  sites  in  the  West.  About  80  percent  of  the  logging 
residues  in  this  section  are,  in  fact,  concentrated  in  the  Douglas -fir 
region  and  California. 

Woods  Utilization  Improved  Since  1944 

Estimates  of  drain  due  to  cutting  for  commodities  in  1944  included  the 
limbwood  volume  in  hardwoods  which  was  excluded  from  the  estimates  of 
timber  cut  in  the  present  study.  For  this  reason  it  is  necessary  to 
deduct  the  volume  of  hardwood  limbs  from  the  1944  drain  figures  to  make 
valid  comparisons  with  timber  cut  in  1952.  On  this  basis  it  appears 
that  logging  residues  in  the  North  represented  the  same  proportion  of 
commodity  drain  in  1944  as  of  timber  cut  in  1952 "-11  percent.  Similarly 
logging  residues  in  the  South  were  l6  percent  of  commodity  drain  in 
1944  as  compared  to  14  percent  of  timber  cut  in  1952. 

While  it  is  reasonable  to  suppose  that  there  has  been  souk  improvement 
in  utilization  in  the  North  since  1944,  no  radical  changes  are  known 
to  have  occurred.  The  same  is  true  for  the  South  although  in  this 
section  increased  demands  for  pulp,  and  improvements  in  logging  equip- 
ment and  methods  probably  advanced  the  limits  of  utilization  in  this 
period  more  than  in  the  North.  The  change  towards  closer  utilization 
in  the  woods  is,  however,  more  pronounced  in  the  West.  Here,  due  to 
strong  demands  for  lumber,  pulp,  veneer  and  other  products,  such 
practices  as  relogging  and  integration  of  logging  operations,  aided 
by  new  and  better  equipment,  have  greatly  broadened  the  opportunities 
for  more  complete  utilization  of  the  timber  that  is  cut. 

The  1952  estimate  for  the  West  indicates  that  logging  residues  amounted 
to  only  about  12  percent  of  the  timber  cut.  The  1944  Reappraisal  showed 
nearly  three  times  this  amount  or  34  percent.  The  1944  figures,  however. 
Included  most  if  not  all  of  the  sound  material  left  over  from  logging 
without  full  allowance  for  (1)  cull  and  breakage  deductions  normally  ac- 
counted for  in  estimating  timber  volume  or  (2)  material  that  would  not 
otherwise  qualify  as  growing  stock  in  inventory  determinations.  If, 
as  a result  of  these  qualifications,  logging  residues  in  relation  to 
the  cut  of  growing  stock  were  reduced  as  much  as  15  percent  in  1944, 
the  change  by  1952  would  still  signify  remarkable  improvement. 
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PLANT  RESIDUES 


In  contrast  to  logging  residues,  plant  residues  include  all  residue 
material,  both  coarse  and  fine,  originating  in  the  manufacture  of 
primary  forest  products,  whether  used  or  not,  and  regardless  of  whether 
the  logs  and  bolts  were  from  growing  stock  or  other  sources,  such  as 
cull  and  dead  trees.  Coarse  residues  com 1st  of  slabs,  edgings,  trim- 
mings, miscuts,  cull  pieces,  veneer  cores  and  other  material  suitable 
for  remanufacture  or  chipping.  Fines,  on  the  other  hand,  are  residues 
generally  too  small  for  chipping,  like  sawdust,  shavings,  wood  substance 
lost  in  barking,  chipper  rejects  at  pulp  mills,  and  veneer  clippings. 

The  character,  quantity,  or  quality  of  these  residues  my  vary  broadly 
from  industry  to  industry  and  place  to  place,  as  may  the  opportunity 
to  use  them.  Considerable  quantities  of  all  kinds  are  used  as  fuel. 
Lesser  amounts  are  salvaged  for  pulp,  hardboard,  or  other  fiber  products, 
and  for  a variety  of  other  purposes  including  agriculture. 

Plant  residues  represent  a major  source  of  wood  and  although  about 
three -fifths  of  the  volume  are  being  used  for  one  purpose  or  another, 
there  are  opportunities  for  using  much  that  ream  ins  and  for  the  possible 
use  at  some  higher  economic  level  of  residues  now  being  burned  as  fuel. 

Quantity,  Source,  and  Location  of  Plant  Residues 

Estimates  of  plant  residues  were  developed  for  all  plants  engaged  in 
the  primary  manufacture  of  logs  and  bolts  in  the  United  States  and 
Coastal  Alaska  including  lumber  mills  and  integrated  planing  mills, 
veneer  and  plywood  plants,  pulp  mills h/,  cooperage  plants,  small  dimen- 
sion and  turnery  plants,  shingle  mills,  chemical  and  excelsior  plants, 
and  other  similar  establishments.  In  the  aggregate,  plant  residues 
totaled  3 million  cubic  feet  in  1952  (table  18).  This  volume  which  was 
divided  about  evenly  between  coarse  and  fine,  represents  about  ^0 
percent  of  all  raw  materials  entering  the  plants  as  logs  and  bolts. 

An  indication  of  what  these  residues  represent  as  a source  of  wood  is 
shown  by  the  fact  that  coarse  residues  alone  are  equivalent  in  volume 
to  entire  cut  of  growing  stock  for  pulpwood  in  the  United  States  in 
1952. 

The  great  bulk  of  plant  residues  is  attributable  to  lumber  manufacture. 
In  19^2,  about  86  percent  of  the  total  volume  was  found  in  this  industry 
(table  18  and  fig.  11).  This  is  not  at  all  surprising  since  sawmills 
consume  nearly  three -quarters  of  all  logs  and  bolts  used  in  primary 
mnufacture  and  nearly  half  the  sawlog  volume  ends  up  as  residues.  Much 
the  same  situation  exists  in  all  regions  since  the  quantity  of  logs  used 
for  lumber  in  the  different  regions  far  exceeds  the  volume  used  by  other 
industries.  And  it  is  largely  because  of  this  that  plant  residues  are 


2/  Plant  residues  at  pulp  mills  relate  only  to  wood  losses  in 
storage  and  in  preparing  the  wood  for  pulping.  Additional  losses  of 
wood  substance  incurred  in  the  various  pulping  processes  are  excluded. 
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Table  18. — Plant  residues,  by  kind  of  material,  and  by  industry 
source,  1952  (United  States  and  Coastal  Alaska) 


Industry 

Total 

: Coarse 

Fine 

Million 
cu.  ft. 

Percent 

Million 
cu.  ft. 

Million 
cu.  ft. 

Lumber^ 

2,950 

86 

1,466 

1,484 

Veneer 

205 

6 

67 

138 

Pulp 

170 

5 

82 

88 

Cooperage 

40 

2 

23 

17 

Other^/ 

49 

1 

23 

26 

Total 

3,414 

100 

1,661 

1,753 

l/  Includes  planing  mills  integrated  with  sawmills. 

2/  Includes  small  dimension  and  turnery  plants,  shingle  mills, 
chemical  and  excelsior  plants,  and  similar  establishments  utilizing 
roundwood. 
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found  to  be  distributed  geographically  in  about  the  same  proportion 
as  sawtimber  cut.  Thus  43  percent  of  all  plant  residues  were  located 
in  the  West  and  Coastal  Alaska,  43  percent  in  the  South  and  14  percent 
in  the  North  (table  19)* 

Plant  Residues  in  Relation  to  Input  Are  Greatest  in 
Cooperage  Manufacture ; Least  in  Preparing  Wood  for  Pulping 

Although  lumber  manufacture  is  responsible  for  most  of  the  plant 
residues  volume,  the  residue  volume  percent  of  roundwood  entering  the 
plant  is  not  as  high  as  for  some  other  products  (table  20).  For 
example,  residues  in  the  manufacture  of  cooperage,  because  of  more 
exacting  quality  specifications,  are  generally  greater  in  relation  to 
the  volume  of  logs  and  bolts  processed  than  for  either  lumber  or 
veneer . 

At  pulp  mills,  on  the  other  hand,  relatively  small  losses  are  incurred 
from  the  time  the  pulpwood  is  received  until  it  is  chipped  and  ready 
for  final  processing  into  pulp.  Estimates  place  these  losses  at  about 
7.5  percent  of  the  roundwood  volume.  Loss  of  wood  substance  due  to 
decay  in  storage,  along  with  a small  amount  of  cull,  account  for  about 
half  of  the  residue  volume.  The  remainder  is  made  up  of  rejects  in 
screening  chips  and  wood  substance  lost  in  barking. 

Log  size  and  size  of  mill  are  the  principal  variables  affecting 
residues  in  lumber  manufacture . Comparatively  more  residues  result  in 
sawing  snail  logs  than  large,  whether  in  large  or  small  mills,  simply 
because  a larger  share  of  the  log  volume  is  represented  in  slabs,  edg- 
ings and  sawdust.  Large  mills,  however,  are  generally  superior  to  small 
mills  since  they  are  equipped  for  more  efficient  sawing  and  machine 
operation.  Small  mills  and  small  timber  most  often  go  together.  Both 
are  characteristic  of  the  North  and  South.  Large  mills,  on  the  other 
hand,  are  more  characteristic  of  the  West  where  large  timber  is  still 
found  in  abundance . 

In  addition  to  log  size,  log  quality  and  type  of  product  have  a signi- 
ficant bearing  on  the  amount  of  residue  in  veneer  manufacture.  Good 
quality  veneer  timber  has  become  scarce  in  all  sections  of  the  country. 
As  a consequence,  trees  that  would  be  regarded  at  the  lower  margin  for 
sawlogs  are  used  to  an  Increasing  extent  for  lower  grade  plywood  and 
containers.  Under  these  conditions  more  of  the  log  ends  up  as  residues 
despite  measures  adapted  to  save  as  much  as  possible  in  the  form  of 
usable  veneer  by  patching  and  using  the  poorest  material  for  cores  or 
backing  in  plywood,  or  for  containers . 

Residues  in  relation  to  log  input  for  lumber  and  veneer  are  highest 
in  the  South  (table  20).  With  respect  to  lumber  this  may  he  attri- 
buted in  part  to  the  preponderance  of  small  softwood  logs  in  the  cut, 
and  in  part  to  poor  sawing  practices  prevalent  at  many  of  the  hundreds 
of  small  mills  which  predominate  in  the  area.  In  the  West,  of  course, 
residues  represent  a smaller  share  of  the  log  volume  because  larger 
timber  is  being  cut.  The  difference  between  the  North  and  South  is 
perhaps  due  to  the  fact  that  hardwoods  which  make  up  the  hulk  of  the 
"ut  in  the  North  are  somewhat  larger  on  the  average  than  the  general 
run  of  softwoods  cut  in  the  South. 
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Table  19.—  Plant  residues,  by  kind  of  material,  and  by  section  and 
region.  1952  (United  States  and  Coastal  Alaska) 


Section  and  region 

* Total 

: Volume  : 

Percent 

: Coarse 

: Fin® 

Million 

Million 

Million 

cu . f t . 

cu.  ft. 

cu.  ft. 

Worth: 

Mew  England 

126 

3.7 

68 

58 

Middle  Atlantic 

143 

4.2 

79 

64 

Lake  States 

no 

3.2 

61 

49 

Central 

88 

2.6 

54 

34 

Plains 

4 

.1 

2 

2 

Total 

471 

13.6 

264 

207 

South: 


South  Atlantic 

504 

14.8 

241 

263 

Southeast 

663 

19.4 

299 

364 

West  Gulf 

308 

9.0 

124 

184 

Total 

1,475 

43.2 

664 

811 

West: 

Pacific  Northwest: 

Douglas-fir  subregion 

842 

24.7 

378 

464 

Pine  subregion 

130 

3.8 

58 

72 

Total 

972 

28.5 

436 

536 

California 

372 

10.9 

242 

130 

Northern  Rocky  Mtn . 

81 

2.4 

31 

50 

Southern  Rocky  Mtn. 

38 

1.1 

21 

17 

Total 

1,463 

42.9 

730 

733 

Total  United  States 

3,409 

99.9 

1,658 

1,751 

Coastal  Alaska 

5 

.1 

3 

2 

United  States  and 

Coastal  Alaska 

3,414 

100.0 

1,661 

1,753 

- 57  - 


Table  20. — Plant  residues  as  percent  of  total  volume  of  logs  and 

bolts  used  in  primary  manufacture,  by  type  of  industry  and 
by  section.  1952  (United  States  and  Coastal  Alaska) 


Section 

• 

Lumber^  Veneer 

• 

• 

Pulp  : 

Cooperage 

: Other^/ 

Total 

Percent  Percent 

Percent 

Percent 

Percent 

Percent 

North 

42.2 

43.5 

10.1 

65.7 

27.9 

28.5 

South 

56.1 

50.3 

6.4 

51.9 

22.0 

39.8 

West  and 

Coastal  Alaska 

43.3 

46.0 

6.2 

10.6 

40.5 

39.4 

United  States  and 
Coastal  Alaska 

47.9 

47.2 

7.5 

54.5 

29.4 

37.6 

l/  Includes  planing  mills  integrated  with  sawmills. 

2/  Includes  small  dimension  and  turnery  plants,  shingle  mills, 
chemical  and  excelsior  plants,  and  similar  establishments  utilizing 
roundwood. 
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Residue  percentages  in  veneer  manufacture  are  higher  in  the  South  than 
in  the  West  largely  because  southern  veneer  plants  subsist  on  much 
smaller  and  poorer  quality  logs  than  do  western  plants.  Residues  from 
veneer  manufacture  in  the  South  are  also  somewhat  higher  than  in  the 
North.  This  difference  appears  to  be  significant  but  is  difficult  to 
rationalize . The  higher  percentage  in  the  South  nay  however  reflect 
the  greater  use  of  relatively  poorer  quality  logs  for  container  veneer 
which  makes  up  a higher  proportion  of  the  veneer  output  in  the  South 
than  it  does  in  the  North.  These  logs  yield  a greater  percentage  of 
residues  as  a rule  than  do  the  better  quality  logs  used  for  commercial 
and  utility  grades  and  face  veneers . 

Residues  percentages  are  substantially  higher  in  pulp  and  cooperage 
manufacture  in  the  North  than  elsewhere.  For  pulp,,  this  reflects  the 
longer  storage  period  and  consequent  greater  storage  losses  and  for 
cooperage  it  denotes  poorer  average  quality  of  the  material  cut. 

Us®  of  Plant  Residues 

In  1952 , about  three “fifths  of  the  total  volume  of  plant  residues  were 
used  (fig.  12).  About  one -half  of  the  used  residues  were  coarse  and 
one -half  fine.  Residues  have  long  been  used  for  domestic  and  industrial 
fuel.  In  1952,  use  as  fuel,  took  1.7  billion  cubic  feet  or  86  percent 
of  all  the  residues  used  (table  21).  Put  another  way,  the  amount  used 
for  fuel  is  the  equivalent  of  about  31*5  million  cords  or  more  than  half 
of  the  total  fuelwood  output  from  all  sources . Probably  as  much  as 
60  percent  of  the  coarse  residues  used  for  fuel  are  used  for  domestic 
purposes  whereas  most  of  the  fines  are  burned  at  industrial  plants. 

Rural  areas,  such  as  are  common  in  much  of  the  South,  Midwest  and  South- 
west  account  for  a high  percentage  of  the  domestic  wood  used  in  the 
form  of  slabs  and  similar  coarse  residues.  On  the  other  hand,  industrial 
use  is  generally  associated  with  large  sawmills  and  veneer  plants  where 
large  quantities  are  directly  available.  These  residues  frequently 
present  a severe  disposal  problem,  and  often  provide  the  most  economical 
fuel  where  steam  and  heating  requirements  are  large.  This  is  the 
situation  at  many  of  the  large  plants  in  the  West. 

Although  plant  residues  are  used  mostly  for  fuel  they  have  not  gone 
entirely  unnoticed  for  other  uses . About  5 percent  of  the  total  used 
volume,  for  example,  was  for  pulp  and  9 percent  for  a variety  of  other 
uses  including  agriculture  (fig.  12).  Other  than  fuel  and  pulp,  coarse 
residues  were  used  as  material  for  such  things  as  cut-up  stock,  handles, 
brush  blocks,  chemical  wood,  boxboard,  lath,  fence  pickets,  particle 
boards  and  many  other  commodities.  Fines,  though  used  mostly  for  fuel, 
were  also  used  in  various  other  ways . Some  of  what  was  used  and  not 
burned  consisted  of  veneer  clippings  which  went  into  pulp.  Considerably 
more  were  used  for  such  things  as  agricultural  mulches  and  soil  con- 
ditioners, bedding  for  livestock,  poultry  litter,  insulation,  wood  flour, 
linoleum  filler,  metallurgical  use  and  a wide  assortment  of  other  uses. 

The  use  of  plant  residues  for  pulp  is  a fairly  recent  development.  As 
recently  as  ten  years  ago  there  was  little  chipping  of  plant  residues 
for  pulp.  In  1952,  however,  the  equivalent  of  about  1.2  million  cords, 
or  30  percent  of  the  pulpwood  output  in  the  Pacific  Northwest  came  from 


- 59  - 


-60- 


Table  21, —Use  of  plant  residues,  by  kind  of  material,  and  by  type 
of  use,  1952  (United  States  and  Coastal  Alaska) 


Residues 

used  for 

Kind  of 
material 

: Total  s 

* residues: 

Fuel 

Fiber 

Other^ 

Total 

Residue 
not  used 

Million 
cu,  ft. 

Million 
cu.  ft. 

Million 
cu,  ft. 

Million 
cu.  ft. 

Million 

cu,  ft. 

Million 
cu.  ft. 

Coarse 

1,661 

826 

91 

69 

986 

675 

Fine 

1,753 

926 

19 

101 

1,046 

707 

Total 

3,414 

1,752 

no 

170 

2,032 

1,382 

l/  Includes  material  for  cut  stocky  handles*  brush  blocks*  chemical 
wood*  box  board*  particle  board*  floor  “-cleaning  compound*  wood  flour* 
insulation,  bedding  for  livestock,  poultry  litter,  soil  conditioner. 
Metallurgical  use,  and  other  similar  purposes. 
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this  source.  Residues  for  pulp  had  likewise  gained  in  the  South  and 
North.  Altogether  about  6 percent  of  total  pulpwood  output  in  the 
United  States  is  derived  from  plant  residues.  For  the  most  part  these 
residues  consisted  of  slabs,  edgings  and  other  coarse  sawmill  residues 
and  veneer  cores.  In  addition  to  pulp,  practically  all  the  raw 
material  to  supply  the  recent  large  expansion  of  the  bardboard  Industry 
in  the  West  consists  of  sawmill  and  plywood  residues. 


In  lumber  manufacture,  about  55  percent  of  the  residues  are  used 
(table  22).  The  percentage  is  considerably  higher  in  other  industries 
which  have  better  outlets  for  residues  or  can  use  them  to  better  ad- 
vantage for  fuel.  Thus  practically  all  of  the  veneer  and  pulp  mill 
residues  are  used.®/  In  cooperage  plants  and  other  mills  and  plants 
like  bolting  mills,  shingle  mills,  box  plants,  excelsior  plants,  and 
turnery  and  dimension  plants,  about  70  percent  of  the  residues  are 
used. 


Because  of  the  greater  number  of  large  plants  in  the  West  and  greater 
population  density  and  better  developed  outlets  in  the  North,  utili- 
zation of  residues  is  comparatively  higher  in  these  sections  than  in 
the  South  (table  23).  These  apparent  advantages  are  the  principal 
reasons  why  88  percent  of  the  residues  used  for  pulp  are  in  the  West 
and  44  percent  of  the  residues,  other  than  those  used  for  fuel  and 
pulp,  are  in  the  North.  Log  barkers  and  chippers  now  fast  coming  into 
use  in  the  South  will,  however,  boost  the  total  of  residues  used  for 
pulp  in  that  section  as  time  goes  on. 

Unused  Residues  Can  Help  Meet  Additional  Needs 
for  Timber  Products 


Greater  use  of  residues  could  mean  large  savings  of  growing  stock. 

Except  for  fuel,  the  surface  has  hardly  been  scratched  and  mush  that 
is  used  for  fuel  could  possibly  be  put  to  better  use.  Unused  residues, 
therefore  would  seem  to  offer  substantial  opportunities  to  meet 
additional  needs  for  products  like  pulp,  bardboard,  small  dimension 
and  miscellaneous  items  without  commensurate  demands  on  growing  stock. 

About  1.4  million  cubic  feet,  or  two-fifths  of  all  plant  residues, 
are  unused  (table  24).  This  volume  is  roughly  the  equivalent  of  about 
12  million  cords,  or  more  than  the  entire  volume  of  fuelwood  cut  from 
growing  stock  in  1952. 

About  52  percent  of  total  unused  residues  are  found  in  the  South,  38  per 
cent  in  the  West  and  10  percent  in  the  North.  Since  practically  the 
entire  volume  results  from  lumber  manufacture , much  that  is  in  the 
South  and  North  is  scattered  among  literally  thousands  of  small  mills. 

In  the  West,  however,  residues  are  found  for  the  most  part  at  the 
larger  mills  in  the  Douglas -fir  subregion  and  in  California. 


8 j Unlike  residues  resulting  from  other  types  of  primary  manu- 
facture, residues  in  preparing  wood  for  pulping  have  little  or  no 
particular  use  other  than  fuel. 
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Table  22.— Plant  residues  use*  by  Industry  source,  and  by  type  of 
~^useT°1952 TUnlted  States  and  Coastal  Alaska; 


‘Type  of  use 

Relation  of 

Industry 

Fuel 

Fiber  ; 

Other^ 

Total 

used  residues 
to  total 
residues 

Million 

CH  ® © 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 
cu.  ft. 

Percent 

Lumber^/ 

1,397 

76 

146 

1,619 

55 

Veneer 

131 

34 

15 

180 

88 

Pulp 

170 

® $ 

170 

100 

Cooperage 

25 

® © 

2 

27 

67 

Other^ 

29 

(V) 

7 

36 

73 

Total 

1,752 

110 

170 

2,032 

60 

1/  Includes  small  dimension  and  turnery  plants,  shingle  mills, 
chemical  and  excelsior  plants,  and  similar  establishments  utilising 
roundwood . 

2 j Includes  planing  mils  integrated  with  sawmills. 

2/  Includes  material  for  cut  stock,  handles,  brush  blocks, 
chemical  wood,  box  board,  particle  board,  floor-cleaning  compound, 
wood  flour,  insulation,  bedding  for  livestock,  poultry  litter,  soil 
conditioner,  metallurgical  use,  and  other  similar  purposes* 

4 / Less  than  0.5  million  cubic  feet. 
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Table  23 * —“Plant  residues  use,  by  section,  and  by  type  of  use, 
1952  (United  States  and  Coastal  Alaska) 


Type  of 

use 

Relation  of 

Section 

Fuel 

Fiber  % 

Other^ 

Total 

used  residues 
to  total 
residues 

Million 
eu.  ft. 

Million 
cu . ft. 

Million 
cu.  ft. 

Million 
cu.  ft. 

Percent 

North 

252 

2 

74 

328 

70 

South 

702 

12 

44 

758 

51 

West 

795 

96 

52 

943 

64 

Total,  United 

States 

1*749 

110 

170 

2,029 

60 

Goastal  Alaska 

3 

• © 

(2/) 

3 

48 

United  States 
and  Coastal 

Alaska 

1,752 

110 

170 

2,032 

60 

1/  Includes  material  for  cut  stock*  handles*  brush  blocks*  chemical 
wood*  box  board*  particle  board,  floor-cleaning  compound,  wood  flour, 
insulation,  bedding  for  livestock,  poultry  litter,  soil  ccnditioner, 
metal urgical  usa,  and  similar  purposes. 

2/  Less  than  0.5  million  cubic  feet. 
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Table  24. — Unused  plant  residues,  by  kind  of  material,  and  by 

section  and  region,  1952  (United  States  and  Coastal  Alaska) 


Section  and  region 


Coarse 


Fine 


Total 


Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

North: 

New  England 

25 

18 

43 

Middle  Atlantic 

25 

27 

52 

Lake  States 

5 

17 

22 

Central 

13 

11 

24 

Plains 

1 

1 

2 

Total 


69  74  143 


South : 


South  Atlantic 

109 

151 

260 

Southeast 

146 

205 

351 

West  Gulf 

44 

61 

105 

Total 

299 

417 

716 

West : 

Pacific  Northwest: 

Douglas-fir  subregion 

111 

115 

226 

Pine  subregion 

9 

10 

19 

Total 

120 

125 

245 

Calfiornia 

162 

66 

228 

Northern  Rocky  Mtn. 

15 

15 

30 

Southern  Rocky  Mtn. 

8 

9 

17 

Total 

305 

215 

520 

United  States 

673 

706 

1,379 

Coastal  Alaska 

2 

1 

3 

United  States  and 

Coastal  Alaska 

675 

707 

1,382 
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Plant  residues  are  in  a large  measure  unavoidable  in  all  types  of 
primary  manufacture  even  with  the  most  modern  equipment.  Their  uti- 
lization is  complicated  by  many  factors . The  lack  of  markets  is  a 
chief  hindrance.  And  even  if  markets  exist,  residues  must  be  available 
cheaply  and  in  sufficient  quantity,  otherwise  potential  users  may  not 
find  it  profitable  to  use  them.  Most  markets  are  specialized  and 
very  often  local  or  regional  in  character.  Thus  large  concentrations 
such  as  are  found  in  the  West  may  offer  the  best  opportunities  for 
economic  use. 

Despite  reasonably  good  current  use  of  plant  residues,  there  remains 
the  problem  of  finding  profitable  ways  of  using  more  of  them.  In 
some  cases  this  -usay  mean  finding  new  uses  for  residues,  or  in  some 
cases  it  may  mean  the  development  of  new  markets  for  products  that 
are  presently  derived  from  residues. 
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TRENDS  IN  UTILIZATION 


Failure  to  get  maximum  use  from  the  Nation’s  timber  resources  has 
been  a matter  of  growing  concern  for  many  years . Fuller  use  has 
become  increasingly  vital  in  the  face  of  diminishing  supplies  and 
expanding  requirements  for  domestic  timber.  Much  has  been  done  about 
it  in  the  past,  and  recent  developments  promise  still  greater  improve- 
ment in  the  future. 

Better  and  more  complete  utilization  in  the  woods  and  mill  is  largely 
a matter  of  economics  and  ingenuity.  Improvements  In  equipment  and 
methods  which  have  taken  place  over  the  years  in  the  interest  of  lower- 
ing production  costs  have  in  turn  contributed  to  better  utilization 
by  making  more  of  the  raw  material  profitable  to  handle.  Advances  in 
utilization  have  been  further  stimulated  by  expanding  markets , tight- 
ening supplies,  higher  stumpag®  and  log  prices,  changes  in  labor  and 
equipment  costs  and  other  economic  considerations . New  uses  for  wood, 
and  improvement  in  primry  manufacturing  processes  and  the  establish- 
ment of  more  pulp  mills  and  other  wood-using  industries  have  also  in- 
fluenced the  trend  by  creating  markets  for  material  previously  left  in 
the  woods  or  unused  at  the  mills . 

UTILIZATION  IN  THE  WOODS 

Improved  Equipment  and  Logging  Methods 

Changes  in  equipment  and  methods  of  logging  have  been  responsible  for 
a large  part  of  the  progress  made  in  utilizing  material  in  the  woods . 
Fast -working  labor-saving  equipment  for  cutting,  skidding,  loading, 
transporting  and  for  road  building  1ms  steadily  broadened  the  limits 
of  profitable  logging  — including  better  use  of  defective  material, 
salvage  logging  following  the  main  operation,  and  greater  integration 
of  logging  operations  wherein  parts  of  trees,  suitable  for  different 
products,  are  distributed  to  the  industries  that  can  use  them  to  the 
best  advantage. 

Felling  and  bucking  operations  have  become  largely  mechanized.  Chain 
saws,  now  widely  used  throughout  the  country  for  felling  and  bucking, 
and  power  operated  circular  saws  now  prominent  in  southern  logging 
operations  have  greatly  increased  output  per  mn  at  generally  lower 
costs . In  1950  about  70  percent  of  the  felling  and  bucking  operations 
in  the  lumber  and  pulp  industries  and  about  60  percent  in  the  veneer 
industry  were  performed  with  power  saws.  Lower  costs  have  brought  about 
certain  improvements  in  utilization  such  as  lower  stumps,  greater  use 
of  tops  and  increased  use  of  sound  material  in  otherwise  cull  logs. 

Skidding  is  now  done  largely  with  tractors,  rather  than  cable  yarding 
engines.  Because  tractors  permit  greater  flexibility  in  logging, 
material  considered  too  costly  to  operate  with  various  forms  of  cable 
yarding  can  often  be  handled  economically  with  tractors . And,  when 
handled  properly,  they  are  also  less  damaging  to  residual  timber  or 
down  timber.  Tractor  yarding  accounted  for  55  percent  of  the  total 
yarding  Job  in  the  lumber  industry  in  1950,  48  percent  in  the  veneer 
industry,  and  about  one -third  in  the  pulpwood  and  other  industries. 
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Other  woods  practices  such  as  yarding  full  tree  lengths  to  a central 
point  for  bucking  and  package  handling  of  logs  and  bolts  particularly 
in  re logging  cutover  areas  have  been  stimulated  by  the  development  of 
suitable  equipment. 

Loading  is  now  done  faster,  more  easily  and  more  cheaply  with  mobile 
power  equipment  thus  broadening  the  range  of  profitability  for  material 
previously  passed  up.  The  job  of  transporting  logs  and  bolts  has  also 
undergone  development.  Motor  truck  hauling  has  become  so  efficient  that 
it  is  fast  replacing  the  logging  railroad  even  in  the  West.  In  1950, 
considering  both  distance  and  volume  transported,  it  was  estimated  that 
about  two-thirds  of  the  total  job  of  hauling  sawlogs,  70  percent  of  the 
total  for  veneer  logs  and  bolts  and  hO  percent  of  the  total  job  of  haul- 
ing pulpwood  was  done  by  truck.  Probably  most  of  the  logs  and  bolts 
that  eventually  arrived  at  mill  sites  by  rail  or  water  were  transported 
part  way  by  truck. 

The  shift  from  rail  to  truck  has  been  greatly  speeded  up  by  continued 
improvements  in  motor  trucks,  by  the  construction  of  public  motor  high- 
ways, and  by  the  bulldozer,  the  tractor  grader,  and  other  equipment  for 
building  low-cost  woods  roads . Truck  hauling  and  low-cost  roads  have 
in  turn  opened  up  remote  timber  and  the  more  scattered  stands  to  prof- 
itable logging  and  have  increased  the  opportunities  for  greater  salvage 
of  dead  trees  and  other  material  formerly  considered  too  costly  to 
handle . 

Expanding  Markets 

Expanding  markets  for  pulp  and  other  forest  products  have  made  it 
possible  to  take  from  the  woods  much  previously  unsaleable  material 
thus  lessening  the  impact  on  growing  stock.  Dead  and  cull  trees  and 
trees  from  noncommercial  forest  land  form  an  increasingly  large  pro- 
portion of  the  cut  for  lumber,  veneer,  pulp,  fuelwood,  posts,  mine 
timbers  and  various  miscellaneous  products.  And  tops  of  felled  trees, 
broken  and  cull  pieces  and  other  material  previously  left  in  the  woods 
are  marketable  to  an  Increasing  extent  for  such  products  as  pulpwood, 
fuelwood,  posts  and  mine  timbers.  Currently  about  12  percent  of  the 
pulpwood  in  the  South  is  derived  from  tops  left  after  logging  for 
other  products . 


Transition  from  Large  to  Small  Sawmills 

Although  small  sawmills  as  a rule  are  less  adequately  equipped  for 
efficient  sawing  than  large  sawmills,  the  small  portable  mill  has 
brought  about  certain  improvements  in  utilization.  Small  portable 
mills,  for  example,  can  often  operate  profitably  on  smaller  and  poorer 
quality  timber  or  on  missed  logs,  chunks  and  other  residues  left  on 
logged-over  areas . The  practice  of  employing  small  mills  to  clean  up 
logged-over  areas  in  parts  of  the  West  is  growing. 
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Shortages  Force  Better  Utilisation  of  Veneer  Timber 


The  veneer  and  plywood  industry  offers  a particularly  fine  example  of 
technological  adjustment  to  a declining  resource « When  quality  timber 
was  more  plentiful  only  the  large  clear  logs  were  sought  for  veneer. 

But  as  competition  developed  for  quality  timber  and  demands  for 
veneer  and  plywood  Increased*  specifications  had  to  be  correspondingly 
lowered.  Thirty  inches  used  to  be  the  minimum  diameter  for  softwood 
veneer  logs  and  these  logs  had  to  be  clear.  How  logs  as  small  as 
1.8 -inches  in  diameter  and  with  many  defects  are  used.  Sound  sections 
of  cull  trees  are  also  salvaged. 

Smaller  logs  also  are  used  for  hardwood  veneer,  often  only  12"  to 
15 “inches  in  diameter,  and  &s  small  as  9-inches  for  some  products. 

SXicers  are  used  to  an  increasing  extent  as  a means  of  utilizing 
species,  that  because  of  irregular  grain,  splits,  stresses,  and  brash 
centers,  cannot  be  handled  well  on  the  lathe. 

UTILXZ&TXOl  OF  PXAHT  RESIDUES 

Improvement  in  handling  and  processing  equipment,  increasing  deimnds 
for  pulp  and  other  products,  the  creation  of  new  markets  and  uses  for 
wood  have  tended  to  increase  the  utilization  of  plant  residues. 

During  the  last  few  years,  pulp  mills  have  made  increasing  use  of  the 
slabs,  edgings  and  trim  discarded  at  sawmills  and  the  hardboard  industry, 
particularly  in  the  West,  has  based  its  expansion  almost  entirely  on 
this  kind  of  material.  Only  limited  amounts  of  bark  can  be  tolerated, 
thus  there  has  been  increasing  use  of  mechanical  and  hydraulic  barkers 
to  remove  the  bark  from  logs  as  they  enter  the  mills  or  for  later  bark- 
ing of  the  slabs  themselves.  While  most  of  the  residues  used  for  pulp 
and  hardboard  coma  from  the  larger  mi 11%  good  progress  is  being  made 
in  the  utilization  of  slabs  and  other  coarse  residues  at  small  centers 
of  concentration  through  the  development  of  portable  shippers  and 
improved  equipment  for  faster  and  easier  handling. 

Veneer  cores,  already  bark  free,  have  become  ©specially  attractive 
for  pulp  and  their  use  for  this  purpose  has  grown  steadily,  A similar 
us©  has  developed  for  veneer  clippings  particularly  on  the  west  coast 
where  supplies  are  plentiful  and  cheap. 

While  the  growing  use  of  residues  for  pulp  is  perhaps  the  most  spec- 
tacular,  other  uses  for  plant  residues  have  likewise  expanded  con- 
siderably in  recent  years  du®  to  growing  mrkets  and  scarce  timber 
supply.  Greater  quantities  of  sawmill  and  other  coarse  plant  residues, 
for  example,  are  being  diverted  for  remnufacture  and  the  development 
of  processes  and  narketg  for  fin©  residues  like  sawdust  and  shavings 
has  opened  up  opportunities  for  better  and  more  complete  utilization 
of  these  residues. 

Hot  to  be  overlooked  is  the  progress  made  in  the  use  of  both  coarse 
and  fine  residues  for  charcoal  and  a wide  assortment  of  other  de- 
rivatives developed  in  carbonization,  extraction,  hydrolysis  or  other 
chemical  utilisation  processes.  There  h&s  also  been  a definite  trend 
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towards  integration  of  industries  where  the  residues  of  one  become 
the  raw  material  for  another.  Thus  through  reduced  raw  material  costs, 
utilization  of  residues  has  become  a more  profitable  undertaking. 

THE  UTILIZATION  OUTLOOK 

Full  economic  use  of  the  entire  volume  of  woods  and  plant  residues  may 
never  be  possible.  Yet  in  building  up  the  Nation's  timber  supply  to 
meet  the  ever  increasing  demands  of  the  future,  advantage  must  be 
taken  of  every  possible  opportunity  to  make  the  timber  we  have  go 
further.  Recent  progress  is  evidence  that  many  of  the  problems  of 
finding  profitable  ways  of  doing  this  are  being  overcome . The  outlook 
is  for  continued  improvement. 

Some  of  the  improvement  is  expected  to  result  from  closer  utilization 
of  growing  stock  in  the  woods  with  a consequent  reduction  of  logging 
residues,  some  through  reduction  in  amount  of  plant  residues  due  to 
better  sawing  and  other  manufacturing  practices  and  more  complete 
utilization  of  plant  residues,  and  some  through  greater  use  of  dead 
and  cull  trees  and  trees  from  noncommercial  forest  land.  Greater 
integration  of  the  tinker  products  industries,  both  in  the  woods  and 
mill  is  likewise  expected  to  accomplish  more  complete  and  advantageous 
utilization  of  the  timber  that  is  cut  or  should  be  cut.  And  the 
practice  of  relogging  cutover  areas  should  gain  momentum  as  better 
and  more  suitable  equipment  for  handling  and  transporting  the  material 
economically  is  developed,  and  as  small  portable  sawmills  are  employed 
to  a greater  extent  to  process  the  leftovers  on  previously  logged 
areas  in  the  West. 

Present  trends  and  anticipated  progress  in  utilization  indicate  an 
overall  reduction  of  about  4 percent  by  1975  i&  growing  stock  needed 
for  a given  level  of  output  of  all  products  combined.  In  other  words, 
the  total  output  which  required  the  cutting  of  100  cubic  feet  of 
growing  stock  in  1952  will  require  cutting  only  96  cubic  feet  in 
1975-  Whereas  only  an  improvement  of  2 percent  seems  to  be  a rea- 
sonable expectation  for  lumber,  about  a percent  improvement  appears 
in  the  offing  for  pulpwood  since  a correspondingly  large  proportion 
is  certain  to  come  from  plant  residues,  tops,  and  dead  and  cull 
trees . 

This  trend  in  the  use  of  plant  residues  for  pulp  very  probably  denotes 
the  largest  gains  in  utilization  that  can  be  foreseen.  More  prac- 
ticable log  and  slab  barkers  will  undoubtedly  be  developed  which  will 
greatly  extend  the  market  possibilities  for  use  of  coarse  sawmill 
residues  for  pulp  and  various  types  of  hardboard.  And  better  and  more 
efficient  equipment  for  handling  residues  and  portable  chippers  now 
in  the  development  stage  my  be  expected  to  substantially  increase  the 
market  potentials  for  residues  from  small  and  widely  scattered  con- 
centrations . 
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In  addition  to  pulp,  the  use  of  plant  residues  in  remanufacture , in 
agriculture,  and  in  chemical  utilization  is  certain  to  grow  in  re  - 
spans©  to  continuing  strong  market  demands,  and  as  competition  for 
the  available  tiofoer  becomes  more  acute.  In  this  connection  it  seems 
reasonable  that,  as  markets  and  prices  continue  to  improve,  much  of 
the  residue  volume  that  is  now  used  for  fuel  will  be  sought  for  pulp 
or  put  to  other  more  advantageous  uses . 

Continued  research  to  promote  better  utilization  should  lead  to  better 
forest  management.  And  better  forest  management,  in  the  final  analysis 
is  basic  to  building  up  and  maintaining  the  forest  resources  at  a 
level  sufficient  to  take  care  of  whatever  needs  we  can  foresee  for 
timber  products . 
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CONCLUSION 


THE  SITUATION  WITH  RESPECT  TO 
TIMBER  GROWTH  AND  UTILIZATION  HAS  IMPROVED 

The  situation  with  respect  to  growth  and  utilization  of  timber  in  the 
United  States  is  better  than  at  any  previous  time.  Most  encouraging  is 
the  fact  that  net  annual  growth  of  sawtimber  in  1952  was  9 percent  more 
than  in  1944«  Sawtimber  growth  in  1952—47.4  billion  board  feet— -was 
only  1.4  billion  board  feet  (or  3 percent)  less  than  sawtimber  cut. 

Sawtimber  cut  was  2 percent  lower  in  1952  than  in  1944  although  the 
output  of  lumber,  pulpwood,  and  veneer  logs  was  greater  than  at  any 
time  in  25  years.  Some  of  the  increased  output  of  lumber,  pulpwood, 
and  veneer  logs  was  offset  by  a decline  in  the  timber  cut  for  fuelwood, 
hewed  ties,  and  other  products.  But  timber  cut  was  also  held  dam  by 
better  utilization  in  both  woods  and  mills.  Fifteen  percent  of  the 
total  output  earns  from  dead  and  cull  trees  and  other  material  not  in 
the  growing-stock  inventory.  Half  of  the  fuelwood  and  6 percent  ©f 
the  pulpwood  output  was  obtained  from  plant  residues  and  so  did  not 
add  to  timber  cut. 

With  an  increase  in  annual  growth  and  a decline  in  timber  cut,  the 
relations  between  growth  and  cut  were  more  favorable  in  1952  than  in 
1944®  However,  the  improvement  was  primarily  in  hardwoods.  There  was 
little  overall  improvement  in  softwoods.  Nevertheless  an  excess  of 
softwood  sawtimber  growth  over  cut  in  the  East  is  one  of  the  most 
significant  findings  of  this  chapter. 

Growth  of  growing  stock  in  1952  was  33  percent  in  excess  of  cut. 

This  is  a natural  accompaniment  of  the  near-balance  for  sawtimber  with 
the  present  pattern  of  products  cut.  So  long  as  most  of  the  cut  is 
taken  from  trees  12  inches  ©r  more  in  diameter,  whereas  annual  growth 
is  spread  rather  rniifomLy  among  all  size  classes,  an  excess  of  grow- 
ing-stock growth  will  appear  when  sawtimber  growth  and  cut  are  in 
balance  e 

However,  a balance  of  growth  and  cut  at  about  existing  levels  is  of 
relatively  minor  si^iificanc®,  because  future  needs  are  expected  to 
bs  substantially  greater  than  present  cut.  Looking  to  the  future, 
growth  needs  to  b®  increased  much  more  to  keep  up  with  th©  demands 
of  an  expanding  economy.  A substantial  and  sustained  surplus  of 
growth  over  cut  must  be  developed,  ©specially  in  th©  East,  if  growing 
stock  is  to  be  built  up  enough  to  produce  th®  additional  growth  when 
it  is  needed. 

DISTRIBUTION  OF  GROWTH  AND  CUT  ARE  NOT  WELL  BALANCED 

While  evidence  such  as  has  been  cited  in  th©  preceding  paragraphs 
makes  it  clear  that  the  overall  situation  as  to  growth  and  utilization 
©f  timber  has  improved,  it  is  important  to  recognize  certain 
qualifications . 
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Proportion  of  Hardwood  and 
of  Inferior  Species  Increasing 


Most  important  perhaps  is  the  evidence  that  composition  and  quality 
of  annual  growth  and  timber  cut  are  not  well  balanced.  Only  25  percent 
of  the  cut  is  from  hardwoods,  but  these  species  make  up  41  percent  of 
the  growth.  Such  an  imbalance  will  almost  certainly  mean  an  increasing 
proportion  of  hardwoods  in  our  future  timber  inventory.  Accumulation 
of  hardwoods  while  softwoods  have  difficulty  holding  their  own  looms  as 
a great  challenge  to  the  technology  of  wood  utilization. 

The  problem  of  composition  and  quality  of  annual  growth  and  of  timber 
used  reaches  beyond  the  general  distinction  between  hardwoods  and 
softwoods.  The  more  favored  species  of  both  hardwoods  and  softwoods 
are  more  heavily  cut  than  the  less  favored  species.  In  the  East,  for 
example,  such  species  as  white,  red,  and  jack  pine  are  more  heavily 
cut  than  the  less  desirable  hemlock  and  larch,  and  yellow  poplar  is 
cut  more  heavily  than  other  soft  hardwoods  like  sweet gum,  tupelo,  and 
blackgum.  Hence  the  latter  are  increasing  at  the  expense  of  the  former. 

Theoretically,  careful  forest  management  should  lead  to  an  improvement 
in  forest  compositions  good  management  attempts  to  reproduce  and  per- 
petuate desirable  species  while  removing  inferior  species  and  holding 
them  in  check  in  new  growth.  But  management  is  so  limited  by  economic 
and  technological  considerations  that  it  is  not  always  possible  to 
reverse  or  even  greatly  modify  the  adverse  trends  which  have  been 
described. 

Increasing  Dependence  on  the  West 

A second  factor  to  consider  is  the  Nation’s  increasing  dependence  on 
the  West  for  its  sawtimber  cut.  This  seems  logical  as  well  as  inevi- 
table in  the  current  situation  but  future  output  will  need  to  be  more 
nearly  proportional  to  the  area  of  commercial  forest  land  or  to  its 
growth  capacity. 

The  South  still  leads  in  cut  of  growing  stock  with  47  percent  of  the 
total  cubic-foot  cut.  But  the  West  now  provides  46  percent  of  the 
sawtimber  cut  while  the  South  contributes  only  40  percent.  The  West 
had  only  34  percent  of  sawtimber  cut  in  1936  and  3&  percent  in  1944® 
Where  will  the  Nation  get  its  sawtimber  when  the  old-growth  in  the 
West  is  cut,  unless  the  East  can  meet  the  need? 

While  the  cut  was  increasing  in  the  West  in  response  to  a strong 
demand,  the  cut  of  softwood  sawtimber  declined  between  1944  and  1952 
in  both  the  North  and  South.  This  decline  is  especially  significant 
in  the  South  because  the  greatly  increased  pulp-mill  capacity  brought 
into  operation  during  the  period  in  that  region  might  be  expected  to 
increase  the  cut.  Actually,  because  of  a shortage  of  softwoods  of 
sawtimber  size,  the  increased  cut  of  pulpwood  was  obtained  largely 
from  poletimber  and  tops  of  trees  cut  for  sawlogs. 
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LARGE  OPPORTUNITIES  FOR  FULLER  AND  BETTER  USE 


There  are  large  opportunities  for  fuller  and  better  use  of  the  timber 
we  grow.  Perhaps  the  most  obvious  is  the  reduction  of  losses  from  fire, 
insects,  disease,  and  other  causes.  These  losses  amounted  to  12.5 
billion  board  feet  in  1952.  They  are  deducted  from  gross  growth  in  the 
computation  of  net  annual  growth.  Thus,  whatever  reduction  of  mortality 
can  be  accomplished  by  more  complete  protection  and  by  better  forest 
management  adds  directly  to  the  net  annual  growth  available  for  use. 


Other  opportunities  can  be  visualized  by  study  of  the  elements  of 
input  and  output  in  the  timber  economy  (fig.  13).  The  timber  input 
totaled  13.6  billion  cubic  feet.  In  this  total  were  imports,  chiefly 
pulp  and  paper  products  and  softwood  lumber,  with  roundwood  equivalent 
of  1.1  billion  cubic  feet.  The  chart  indicates  that  only  52  percent 
of  the  total  timber  input  finds  its  way  into  products  other  than  fuel- 
wood.  Another  28  percent  is  used  for  fuel,  much  of  it  in  the  wood- 
conversion  plants  themselves.  Twenty  percent  of  the  input,  about 


equally  divided  between  logging  and  mill 

residues,  is  not  used 

at  all: 

Source 

and  Disposition  of  Timber  Input 

Source 

Disposition 

Percent 

Percent 

of  Input 

of  Input 

Timber  cut  from  growing  stock 

Lumber 

25.5 

Softwood 

55.0 

Pulpwood 

19.4 

Hardwood 

2^0 

Other 

J-l 

Total 

79.0 

Total 

52.2 

Cut  from  dead  and  cull 
treesi/ 

12.5 

Fuelwood 

27.6 

Unused 

Import  equivalent 



Logging  residues 

10.0 

Plant  residues 

10.2 

Total 

100.0 

Total 

20.2 

Total 

100.0 

1/  Includes  commercial  species  under  5.0  inches  d.b.h.,  tops 
under  4.0  inches,  and  trees  from  noncommercial  and  nonforest  land. 


There  is  a large  opportunity  in  greater  use  of  salvable  dead  and  cull 
trees,  the  volume  of  which  was  estimated  as  65  billion  cubic  feet  in 
1952.  In  that  year,  only  1.7  billion  board  feet  of  such  timber  was 
cut  for  use.  Use  of  such  trees  reduces  the  drain  upon  growing  stock 
and  so  tends  to  improve  the  relation  of  annual  growth  to  timber  cut. 

Other  opportunities  lie  in  more  complete  utilization  of  the  timber 
cut.  Logging  residues  amounted  to  1.4  billion  cubic  feet,  or  13 
percent  of  the  timber  cut  from  growing  stock  in  1952.  This  is 
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75 


Includes  23 million  cubic  feet  of  hardwoods. 


equivalent  to  70  percent  of  the  country’s  pulpwood  output.  Much  of  it 
is  suitable  for  pulpwood  and  will  be  so  used  if  technology  can  work  out 
the  economics  of  its  collection  and  delivery  to  the  pulp  mills. 

Plant  residues,  chiefly  at  sawmills,  offer  additional  opportunities. 
These  residues  amounted  to  3*4  billion  cubic  feet  in  1952—40  percent 
of  the  volume  of  all  logs  and  bolts  processed  and  25  percent  of  the 
total  timber  input.  Although  60  percent  of  the  plant  residues  are  now 
used,  only  14  percent  is  for  purposes  other  than  fuel.  Unused  plant 
residues  comprise  a greater  volume  than  all  the  timber  cut  for  fuelwood. 

Better  markets,  introduction  of  new  timber  products,  and  development  of 
new  equipment  for  harvesting  and  processing,  all  make  possible  fuller 
and  better  timber  use.  Progress  in  each  of  these  fields  will  help  in 
meeting  future  timber  needs. 

What  has  been  said  about  increasing  use  of  woods  and  plant  residues  has 
significance  chiefly  with  respect  to  the  softwoods  which  present  the 
most  critical  supply  problem.  Such  considerations  are  of  secondary 
importance  for  hardwoods.  With  hardwoods  the  problem  is  not  primarily 
supply,  but  rather  demand. 

The  challenge  of  underutilization  of  hardwoods  is  perhaps  the  major 
issue  brought  out  by  the  analyses  of  growth,  cut,  and  use.  Hardwood 
volume  is  accumulating  and  annual  growth  of  hardwoods  is  increasing. 

Yet  hardwood  cut  has  fallen  off  since  the  end  of  World  War  II.  Hard- 
wood forest  types  comprise  more  than  half  the  total  commercial  forest 
area.  They  are  expanding  at  the  expense  of  softwood  types.  The  excess 
of  annual  growth  over  cut  for  hardwoods  is  of  little  consequence  when 
there  is  so  little  evidence  that  a more  abundant  supply  will  bring 
forth  commensurate  increase  in  demand.  Fuller  utilization  of  hard- 
woods should  help  to  take  the  pressure  off  the  softwoods. 
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FOREST  PROTECTION  AGAINST  DESTRUCTIVE  AGENCIES*/ 


A considerable  part  of  the  timber  volume  added  annually  by  growth  to 
forests  of  the  United  States  is  offset  by  destruction  from  fire,  insects, 
disease,  animals,  and  adverse  weather  affects.  In  addition  to  the  timber 
destroyed,  growth  is  reduced,  quality  is  impaired,  land  is  left  under- 
stocked, and  other  damage  is  sustained  from  these  forest  enemies.  Since 
the  magnitude  of  these  losses  is  great,  and  since  history  shows  us  that 
occasional  catastrophic  losses  may  be  expected  to  be  compounded  upon  our 
relatively  normal  losses,  it  becomes  obvious  that  in  considering  future 
growth  needs  allowance  must  be  made  for  estimated  future  losses  and  means 
developed  to  keep  them  to  a minimum.  To  the  extent  that  the  damage  by 
destructive  natural  agenoies  can  be  reduced,  the  supply  of  timber  avail- 
able for  use  will  be  correspondingly  increased. 

The  purposes  of  this  analysis  of  damage  to  timber  by  destructive  agencies 
are:  (1)  to  present  and  compare  the  impacts  of  fire,  insects,  disease, 

and  other  destructive  events  in  1952  on  timber  growth}  (2)  to  describe 
the  types  of  damage  by  different  destructive  agents  and  their  relative 
importance;  (3)  to  analyze  the  status  of  efforts  to  reduce  these  losses; 
and  (4)  to  appraise,  in  general  terms,  the  extent  to  which  losses  may  be 
reduced  in  the  future. 

The  Basis  for  Evaluating  Timber  Destruction 

There  are  many  ways  in  which  destructive  agents  affect  growth.  All  of 
the  major  agents  discussed  herein,  namely,  fire,  insects,  disease, 
animals,  and  weather  effeots  can  kill  trees.  In  addition,  fires  wound 
trees  laying  them  open  to  wood  borers  and  infection  by  heart  rot  fungi; 
or  devitalize  them,  making  them  prey  to  bark  beetles.  Fires  are  a major 
cause  of  understocking,  and  can  also  deteriorate  sites  leading  to 
inferior  species  composition  and  reduced  growth  of  the  more  useful 
species. 

Besides  killing  trees,  insects  and  diseases  can  oause  many  other  types 
of  injury,  destroying  seeds  and  young  seedlings,  deforming  and  stunting 
saplings  and  poles,  reducing  growth  by  killing  the  foliage,  and  eating 
out  the  wood  of  large  trees.  Animals  eat  seeds,  grub  out  seedlings, 
gnaw  and  claw  at  trees,  browse  and  trample,  causing  a variety  of  types 
of  damage.  Everyone  is  familiar  with  the  destruction  resulting  from 
certain  caprices  of  weather — blowdowns,  ice  and  snow  damage,  flooding 
and  drought. 

In  attributing  losses  and  damage  to  various  agents  in  this  review,  a 
major  effort  has  been  made  to  reflect  their  full  impact  on  growth.  In 
many  cases  the  mortality  loss  caused  by  an  agent  may  be  insignificant, 
and  yet  the  annual  loss  in  volume  of  sound  standing  timber  may  be  very 
large*  Thus,  although  the  heart  rots  seldom  kill  trees,  they  lead  all 
causes  in  amount  of  damage  caused » 


if  In  addition  to  the  tabular  data  contained  in  this  report  more 
detailed  information  is  included  in  the  Appendix. 
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An  understanding  of  this  protection  analysis  requires  an  understanding  of 
the  terminology  used  to  express  damage  to  timber*  The  key  terms  are 
defined  as  follows: 

Mortality  - The  volume  removed  from  the  total  growing  stock  or  the  saw- 
timber  portion  of  it,  through  death  from  natural  causes,  exclusive  of 
catastrophic  losses* 

Growth  loss  - The  losses  sustained  other  than  mortality,  comprised  of  the 
sum  of  the  following  two  elements:  (1)  Growth  deficiency  - The  loss  due 

to  (a)  delay  in  restocking  or  deficiencies  in  stocking  resulting  from  a 
damaging  attack  or  fire,  and  (b)  the  reduction  in  growth  due  to  changes 
in  timber  type,  defoliation,  reduction  of  tree  vigor,  increase  in  cull 
percent,  or  deterioration  of  sit®;  and  (2)  Loss  of  accumulated  growth  - 
The  effect  on  present  and  prospective  yields,"  of  mortality  of  trees  below 
the  sizes  measured:  in  the  case  of  board  feet,  below  sawtimber  size;  in 

the  case  of  cubic  feet,  below  5 inches  d.b.h® 

Growth  impact  - Mortality  plus  growth  loss* 

Since  the  preponderance  of  damage  from  certain  agencies  is  growth  loss 
rather  than  mortality,  as  in  the  case  of  the  defoliating  insects,  the 
heart  rots,  or  the  setback  in  growth  from  restocking  failures  or  delays 
following  fire,  it  is  obvious  that  any  real  appraisal  of  damage  must 
include  an  ©valuation  of  factors  causing  a reduction  in  net  growth  in 
addition  to  volume  loss  through  mortality® 

Although  the  manner  in  which  the  growth  loss  figures  presented  in  this 
report  were  computed  varied  depending  upon  the  type  of  damage,  the  growth 
loss  figures  represent,  in  effect,  the  predictable  loss  in  net  growth  for 
1952  and  into  the  future,  resulting  from  damage  that  took:  place  in  I95&* 
'in  computing  the  damage  from  many  diseases  such  as  root  and  heart  rots, 
and  many  insects,  it  was  not  possible  to  isolate  the  1952  attacks,  and  in 
these  cases  mean  annual  loss  is  used  to  represent  the  loss  due  to  the 
damage  occurring  in  1952* 

As  an  ©kkmple  of  growth  loss  we  xz&ght  consider  a fire  that  killed  10  acres 
of  XOyear-old  loblolly  pine*  The  fire  killed  few  trees  of  measured  size, 
but  set  the  stand  back  one-fifth  of  the  growth  period  commonly  elapsing 
before  harvest,  which  is  about  50  years*  If  the  initial  stocking  of  this 
10-aore  area  would  have  produced  50,000  board  feet  of  sawtimber  in  50 
years,  the  growth  loss  resulting  from  the  fire  was  10,000  board  feet, 
assuming  immediate  restocking.  This  destruction  meant  "loss  of  accumu- 
lated growth". 

The  destruction  of  sound  wood  by  one  current  year’s  activity  of  heart  rot 
fungi  in  California’s  softwoods  is  estimated  at  453  million  board  feet. 
This  is  called  growth  loss,  and  is  as  real  and  tangible  a loss  as  the  131 
million  board  feet  of  timber  killed  by  fire  in  California  in  1952,  or  the 
1,117  million  board  feet  killed  by  bark  beetles. 

The  growth  impact  data  include  such  types  of  losses  as  result  from  the 
above  fir©  in  loblolly  pine  and  the  California  heart  rot,  and  represent 
the  sum  of  the  ultimate  losses  from  all  of  the  attrition  events  of  1952 
as  listed  in  the  definitions  of  mortality  and  growth  loss* 
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The  timber  losses  due  to  catastrophic  events,  discussed  later,  are  not 
included  in  any  of  the  growth  impact  figures*  These  losses  result  from 
highly  unpredictable  events  that  are  characterized  by  extremely  severe 
and  concentrated  damage*  Catastrophic  losses  are  treated  separately 
from  the  more  normal  losses  in  this  report* 

It  is  not  too  early  to  point  out  that  comparisons  of  losses  due  to  dif- 
ferent destructive  agencies  and  also  contrasts  among  expenditures  for 
direct  control  of  each  should  be  made  with  caution.  Fire  losses  are 
substantially  lower  than  those  from  diseases,  primarily  because  of 
effective  fire  control  programs.  Also,  certain  insect  and  disease 
losses  would  have  been  much  higher  if  control  projects  had  not  been 
promptly  undertaken.  A further  complicating  factor  which  must  be  con- 
sidered  in  direct  comparisons  is  that  some  bark  beetle  and  heart  rot 
losses  are  traceable  to  fire  or  fire  losses  to  prevent  insect  outbreaks. 

The  fact  that  larger  sums  are  not  spent  for  direct  control  of  insects 
and  diseases  does  not  necessarily  indicate  that  progress  is  lacking  in 
the  fight  against  these  destructive  agencies.  It  must  be  remembered 
that  control  can  be  and  to  some  extent  is  actually  being  achieved 
through  indirect  si Ivi cultural  measures  by  which  high  risk  trees  are 
removed  for  timber  products  before  they  are  attacked  or  before  they  die. 
A share  of  the  fire  control  expenditures  are  nade  to  preserve  watershed, 
grazing,  or  recreation  as  well  as  timber  values,  often  on  the  same 
acres*  Thus,  the  damage  and  cost  information  in  this  report  must  be 
used  with  the  realization  of  such  modifying  factors. 

Forest  Protection  as  Analyzed  in  Past  National  Appraisals 


In  the  past  25  years,  three  nationwide  timber  appraisals  have  been  made 
and  reports  were  published  in  1933,  1941,  and  1946.  Each  of  these  re- 
ports stressed  that  forest  protection  from  fire,  insects,  disease,  and 
other  destructive  agencies  is  necessary  if  we  expect  to  get  full  timber 
production  from  our  forest  lands*  Each  presented  statistics  to  show 
the  magnitude  of  the  losses  from  the  major  causes  of  timber  destruction, 
as  an  indication  of  the  size  of  the  protection  problem. 

In  all  of  the  previous  nationwide  appraisals,  estimates  of  timber  drain 
from  fire,  insects,  and  disease  were  confined  to  the  cubic  feet,  board 
feet,  and  cords  of  timber  actually  killed  by  these  agencies.  Estimates 
were  not  included  on  the  amount  of  loss  in  current  growth  from  insects 
and  disease  or  the  impact  of  these  agencies  on  future  growth,  although 
these  effects  were  recognized  as  important  in  their  overall  effect. 

Since  the  current  review  presents,  for  the  first  time,  data  on  impact 
from  fire,  diseases,  insects,  animal  damage,  and  weather  effects 
separately,  trends  in  reducing  losses  will  be  easier  to  measure  in  the 
future  than  is  possible  now. 

Methods  of  reporting  fire  statistics  have  been  on  a systematic  and 
fairly  comparable  basis  for  all  agencies  for  many  years,  and  so  the 
total  nationwide  figures  on  fire  occurrence  and  acreage  burned  are  on 
a comparable  basis  in  the  three  preceding  reports  already  mentioned 
and  this  report.  A review  of  the  estimates  of  annual  timber  drain 
from  fire  shows  a progressive  reduction  in  damage  from  this  cause. 
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The  earlier  appraisals  reported  timber  destroyed  by  inseots,  disease, 
wind,  and  other  destructive  agencies  to  be  from  3.4  to  3.9  billion 
board  feet  a year,  or  from  two  and  one-half  to  four  times  the  damage 
from  fire.  In  these  previous  appraisals,  the  estimate  of  timber 
destroyed  included  only  epidemic  timber  losses  not  salvaged,  which  were 
over  and  above  the  much  greater  but  unestimated  normal  losses  through 
death  and  decay  which  are  continuously  occurring  in  the  forest.  In  the 
present  appraisal,  timber  mortality  from  insects,  disease,  and  causes 
other  than  fire  include  not  only  the  epidemic  or  abnormal  losses  but 
the  ordinary  losses  as  well.  Due  in  large  part  to  this  change  to  a 
more  comprehensive  and  realistic  definition  of  mortality,  as  well  as  a 
stronger  base  for  estimating  it  throughout  the  country  as  a result  of 
improved  survey  data,  the  present  estimate  of  total  mortality  from 
these  causes  is  more  than  three  times  that  of  earlier  estimates.  In 
addition  to  this,  the  damages  defined  in  the  concept  of  growth  loss 
have  been  added,  so  that  the  total  growth  impact  in  cubic  feet,  from 
destructive  events  other  than  fire  shown  by  the  present  report  is  more 
than  nine  times  that  of  the  mortality  loss  given  in  the  national  timber 
appraisal  of  1946,  Through  the  State  by  State  appraisal  of  each  element 
of  mortality  and  growth  loss,  by  causal  agency  and  by  the  major  tree 
speoies  involved,  there  is  no  doubt  that  the  growth  impact  data  in  this 
report  come  far  more  nearly  approximating  the  loss  from  destructive 
agencies  for  a given  year  than  the  partial  figures  on  mortality  alone 
presented  in  past  appraisals. 

A comparison  of  past  and  present  figures  on  timber  losses  might  lead  one 
to  the  conclusion  that  no  progress  had  been  made  in  the  control  of 
inseots,  disease,  and  other  damage.  Such  a conclusion  would  not  be 
justified,  for  substantial  progress  has  been  made  in  controlling  many 
of  the  more  serious  insect  and  disease  epidemics.  The  major  changes  in 
what  is  included  in  the  present  loss  figures  make  comparisons  with 
earlier  figures  of  little  value.  The  conclusion  is  warranted,  however, 
that  a tremendous  volume  of  timber  continues  to  be  lost  every  year  by 
the  usual  as  well  as  the  unusual  activity  of  insects,  disease,  wind,  and 
other  natural  agencies. 

The  conclusions  of  past  reports  as  to  the  need  for  effective  forest  pro- 
tection are  again  emphasised  by  the  evidence  presented  in  the  present 
report.  The  only  change  is  the  one  which  shows  that  if  we  consider  the 
total  destruction  by  natural  agencies,  rather  than  merely  the  abnormal 
lose,  the  size  of  the  problem  of  reducing  the  losses  or  utilizing  the 
timber  destroyed  by  these  agencies  is  much  greater  than  had  been  pre- 
viously supposed. 

THE  IMPACT  ON  TIMBER  OF  FOREST  DAMAGE  OCCURRING  IN  1952 

Destructive  Natural  Agencies  Take  Heavy  Timber  Toll 

The  total  growth  impact  from  destructive  agencies  causing  damage  on  com- 
mercial forest  lands  of  the  United  States  and  Coastal  Alaska  in  1952  is 
estimated  at  11,2  billion  cubic  feet  of  growing  stock,  including  43,8 
billion  board  feet  of  sawtimber  (table  1),  These  losses  amount  to  over 
92  percent  of  the  sawtimber  growth  and  90  percent  of  the  cut  for  1952. 
The  magnitude  of  timber  destruction  indicates  that  a combination  of 


- 4 - 


Table  1.— -Mortality,  growth  loss,  and  growth  impact  on  commercial 
forest  land  resulting  from  1952  damage . by  causes 

(United  States  and  Coastal  Alaska) 


GROWING  STOCK 


: 

x % 

Cause 

: Mortality 

• 

• 

x Growth  loss  : 

% X 

Growth  impact 

mmm 

nmzm 

CU.  ft* 

eu«  ft. 

cu.  ft. 

Percent 

Fire 

236 

1,452 

1,688 

15 

Disease 

773 

4,275 

5,048 

45 

Insects 

1,000 

778 

1.778 

16 

Weather 

843 

114 

957 

9 

Animals  . 

65 

944 

1,009 

9 

MiseeUane  ©us!' 

593 

. . 136 

729 

6 

Total 

3,510 

7,699 

11,209 

© © 

Salvagers/ 

769 

769 

. <* 

Net  loss 

2,741 

10,440 

• • 

SAWTXMBEE 

Million 

Million 

Percent 

Fire 

781 

6,591 

7,372 

17 

Disease 

2,242 

17,647 

19,889 

45 

Insects 

5,042 

3,576 

8,617 

20 

Weather 

3,337 

482 

3,869 

9 

Animals 

190 

2,532 

2,722 

6 

Miscellaneous!/ 

1.026 

. 332 

1,358 

3 

Total 

2/l2,667 

31,160 

43,827 

© ® 

Salvage!/ 

3.089  _ 

...  3.089 

. - © © 

Net  loss 

9,578 

» © 

40,738 

© at 

Types  of  damage  not  ascribed  directly  to  cause®  listed  include 
suppression® 

tj  Utilisation  from  dead  trees  in  1952® 

The  departure  of  these  mortality  figures  from  those  for  1952  in 
Chapter  III  is  accounted  for  because  the  Chapter  III  figures  represent 
mean  periodic  trend  mortality,  ■while  the  above  figures  represent  actual 
1952  mortality® 


better  prevention,  control,  and  utilization  of  this  loss  would  go  far 
in  contributing  toward  our  future  timber  requirements* 

Of  the  total  impact  on  sawtimber  growth,  45  percent  is  estimated  as 
due  to  disease,  largely  heart  rots,  while  fire,  insects,  and  all  other 
causes  taken  together  each  contribute  between  17  and  20  percent  of  the 
total  (fig*  1)*  The  wood  used  from  dead  trees  in  1952  amounted  to  22 
percent  of  the  1952  mortality  to  growing  stock,  which  is  equivalent  to 
only  7 percent  of  the  total  impact*  The  remainder,  approximately  10 
million  oubic  feet,  is  made  up  of  wood  produced  and  destroyed  and  wood 
not  produced  because  of  destructive  agencies* 

Fire  is  generally  recognised  as  the  greatest  enemy  of  forests,  because 
of  its  potential  capacity  to  destroy  timber  and  other  forest  values 
over  vast  areas  in  a short  period  of  time*  Due  in  a large  measure  to 
the  effective  effort  in  protection  from  fire  given  most  of  the  forest 
lands  in  this  country,  the  loss  from  fire  of  growing  stock  and  of  saw- 
timber  was  lower  than  comparable  disease  or  insect  losses  (table  1)* 

Insects  are  charged  with  having  killed  -the  most  sawtimber  (table  l) 
accounting  for  6,041  million  board  feet  or  40  percent  of  the  total 
mortality*  They  also  caused  a growth  loss  of  3,676  million  board  feet, 
having  a total  growth  impact  of  8,617  million  board  feet*  Diseases  had 
their  greatest  influence  on  growth  loss,  largely  because  of  heart  rots, 
so  that  in  the  growth  loss  category  alone  forest  diseases  ao counted  for 
57  percent  of  the  estimated  growth  loss  in  sawtimber  from  all  oauses* 
Because  of  this  high  growth  loss  plus  the  mortality  with  which  they  are 
charged,  diseases  accounted  for  19,889  million  board  feet  of  growth 
impact,  or  over  45  percent  of  the  total  (fig*  1)* 

Still  other  causes  of  loss  also  loom  large  in  the  total  effects  from 
destructive  agencies,  mostly  as  a result  of  weather  factors,  par- 
ticularly wind,  and  animal  damage*  These  additional  oauses  of  loss 
accounted  for  18  percent  of  the  total  growth  impact  in  terms  of 
sawtimber* 

It  is  sometimes  difficult  to  isolate  any  one  cause  of  damage  as  more 
important  than  another  because  they  may  be  so  interrelated  that  much 
of  the  damage  is  due  to  a combination  of  causes*  Fire  often  stimulates 
insect  outbreaks  by  weakening  timber,  thus  providing  breeding  places 
for  insects*  For  example,  the  Tillamook  bum  and  the  Bandon  fires  in 
Oregon  were  followed  by  major  Douglas-f ir  beetle  outbreaks  in  green 
timber  adjacent  to  these  bums*  In  turn,  insect  outbreaks  are  fre- 
quently followed  by  damaging  fires  because  of  the  extensive  areas  of 
inflammable  fuels  created  by  the  insect  attacks*  In  the  hardwoods  of 
the  South,  77  percent  of  the  cull  is  butt  rot  and  91  percent  of  this 
butt  rot  originated  at  fire  scars*  Insects  are  sometimes  the  carriers 
of  tree  diseases,  as  in  the  oases  of  the  Dutch  elm  disease  and  the  elm 
phloem  necrosis*  In  other  oases,  insects  follow  behind  diseases  and 
complete  the  destruction  of  trees  weakened  by  root  rots  or  leaf 
diseases* 

Windfalls  frequently  provide  favorable  material  for  breeding  insects 
which  emerge  and  then  attack  surrounding  healthy  timber*  Hundreds  of 
square  miles  of  forests  and  5 billion  board  feet  of  Engelmann  spruce 
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Fig.  I -Impact  on  Sawtimber  by  Destructive  Agencies  as  Percent  of  Total  Impact, 

United  States  and  Coastal  Alaska 
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and  lodgepole  pin©  were  killed  in  western  Colorado  between  1940  and  1951 
from  an  outbreak:  of  Engelmann  spruce  beetle  which  generated  in  a wind- 
fall of  1939*  The  western  pine  beetle,  southern  pine  beetle,  and  birch 
dieback  of  the  Northeast  are  definitely  favored  by  drought*  Lightning- 
struck  pines  are  very  frequently  attacked  by  bark  beetles,  and  lightning- 
struck  oaks  in  Pennsylvania  have  become  oak  wilt  centers*  In  the  sta- 
tistical material  in  this  report,  losses  have  been  assigned  to  the 
agency  most  directly  responsible* 

Comparing  the  growth  impact  of  forest  damage  in  terms  of  sawtimber,  by 
major  causes,  by  sections  of  the  country  affected  (table  2),  we  find 
that  the  greatest  total  losses  were  in  the  South,  while  the  North  con- 
tributed only  slightly  less  and  the  West  still  less  to  the  total®  The 
North  and  the  South  contributed  about  equally  to  the  national  total 
regardless  of  the  disparity  in  forest  aoreage  of  these  two  regions. 

From  the  standpoint  of  total  impact  on  sawtimber  from  destructive  agen- 
cies, three  regions,  the  Southeast,  the  Pacific  Northwest,  and  the  Lake 
States,  stood  out,  accounting  for  47  percent  of  the  national  loss 
(table  3)*  In  each  case  the  major  sources  of  loss  differed  somewhat* 

In  the  Southeast  disease  and  fir©  were  primarily  responsible;  in  the 
Lake  States  animals  and  disease;  and  in  the  Pacific  Northwest  insects 
and  wind  were  the  main  agencies* 

Fire  had  its  greatest  impact  in  the  South,  particularly  the  Southeast 
and  West  Gulf,  and  In  the  Central  States,  and  least  impact  in  the  West* 
Disease  impact  was  greatest  in  the  Southeast  and  most  of  the  North  and 
also  high  in  most  other  regions*  Insects  exerted  their  greatest  impact 
on  the  forests  of  the  West,  particularly  the  Pacific  Northwest,  Cali- 
fornia, and  the  Northern  Rocky  Mountain  regions.  Animal  damage  was 
highest  in  the  Lake  and  Central  States  and  parts  of  the  South  and  West, 
and  wind  was  very  damaging  in  the  Pacific  Northwest  and  the  Northern 
Rocky  Mountains*  The  choice  of  any  given  base  year  would  affect  the 
regional  rankings  to  some  extent,  particularly  with  respect  to  fire, 
insects,  and  wind  damage* 

Mortality  Versus  Growth  Loss 


Growth  impact,  as  previously  explained,  is  made  up  of  two  components j 
mortality  and  growth  loss*  Growth  loss  of  sawtimber  (table  1)  was 
about  two  and  one-half  times  greater  than  mortality*  The  relative 
proportions  of  mortality  and  growth  loss  vary  widely  between  sections 
of  the  United  States  (table  4),  Forty-eight  percent  of  the  growing 
stock  mortality  and  69  percent  of  the  sawtimber  mortality  occurred  in 
the  West,  where  insects  and  wind  are  the  principal  causes  of  killing, 
while  the  North  and  South  each  contributed  less  than  one-fourth  as 
much  as  the  West  to  the  total  sawtimber  mortality* 

When  growth  loss  is  added  to  mortality,  so  much  of  the  growth  loss 
occurred  in  the  North  and  South,  mostly  due  to  hardwood  heart  rots, 
that  the  total  growth  impact  on  sawtimber  was  not  greatly  different 
in  the  three  major  sections  of  the  country*  Coastal  Alaska  added 
about  3 percent  to  the  total  U.  S*  mortality  and  about  2 percent  to 
the  growth  loss* 
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Table  2 . - -Growth  impact  of  forest  damage  on  commercial  forest  land  during  1932 
by  causes  and  by  section  (United  States  and  Coastal  Alaska) 
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Table  ^ ftrr»rt-.h  impArt.  of  foree*  ^nmnpe  op  conmercial  forest  land  during  1952,  by  cause 

anfl  by  section  and  region  (United  States  and  Coastal  Alaska) 
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Table  A»— Mortality.  growth  loss,  and  growth  impact  on  commercial 
forest  land  resulting  from  damage  in  1952 , by  section 
(United  States  and  Coastal  Alaska! 

GROWING  STOCK 


Section  : 

Mortality 

Growth  loss  : 

Growth  impact 

Million 
cu.  ft. 

Million 
cu,  ft* 

Million 
cu.  ft. 

Percent 

North 

1,146 

3,159 

4,305 

38 

South 

629 

3,370 

3,999 

36 

West 

1,635 

1,052 

2,687 

24 

Total,  U.  S. 

3,410 

7,581 

10,991 

98 

Coastal  Alaska 

100 

118 

213 

2 

Total,  U,S.  and 
Coastal  Alaska 

3,510 

7,699 

11,209 

100 

SAW  TIMBER 

Million 
bd.  ft. 

Million 
bd,  ft. 

Million 
bd.  ft. 

Percent 

North 

2,079 

11,757 

13,836 

32 

South 

1,768 

13,668 

15,436 

35 

West 

8,428 

5,232 

13,660 

31 

Total,  U.  S. 

12,275 

30,657 

42,932 

98 

Coastal  Alaska 

392 

503 

895 

2 

Total,  U.  S.  and 
Coastal  Alaska 

12,667 

31,160 

43,827 

100 

-11- 


The  ratio  of  mortality  to  growth  loss  is  very  different  for  the  major 
destructive  agencies  (fig*  2).  Ihe  percentages  of  the  total  impacts, 
by  causes,  accounted  for  by  mortality  alone  are  as  follows:  88  for 

weather,  81  for  miscellaneous,  56  for  insects,  15  for  diseases,  14  for 
fire,  and  only  6 for  animals  where  the  major  damage  is  browsing  and 
interference  with  reproduction. 

STATUS  OF  PROTECTION  FROM  FIRE 

Fire  Protection  in  Relation  to  the  Timber  Resource 

It  has  become  thoroughly  established  and  accepted  that  control  of  fires 
is  essential  to  the  sustained  management  of  forest  resources.  Fires 
can  defeat  the  objectives  sought  by  forest  management,  and  a single 
blaze  can  completely  wipe  out  timber  values  accumulated  over  many  years. 
If  merchantable  trees  survive  fire,  their  growth  rate  and  quality  are 
often  lowered.  Fires  damage  future  timber  values  when  they  destroy 
reproduction,  saplings,  and  poles,  especially  if  such  burned  areas  fail 
to  restock  naturally.  Hot  fires  and  repeated  burning  are  largely  re- 
sponsible for  the  lack  of  reproduction  on  the  73  million  acres  of  forest 
lands  now  classed  as  poorly  stocked.  Fires  often  set  the  stage  for 
later  attacks  by  insects  and  diseases.  They  sometimes  result  in  the 
replacement  of  desirable  species  by  less  desirable  ones,  and  with  severe 
or  repeated  burning  may  reduce  the  productivity  of  the  soil  itself. 

Fire  control  on  many  burned  areas  is  more  difficult,  sometimes  for 
decades,  because  of  the  snags  fires  create  or  the  highly  inflammable 
brush,  annual  grasses,  and  weeds  that  often  invade  burned  areas. 

Fire,  however,  is  not  always  detrimental  to  forest  management.  Under 
certain  circumstances  it  can  be  a useful  tool.  Burning  creates  a favor- 
able seedbed  for  many  species,  and  prescribed  fire  has  often  been  used 
in  the  South  to  aid  the  natural  regeneration  of  some  pine  species.  In 
some  cases  it  can  be  used  to  eliminate  or  check  the  growth  of  unwanted 
hardwoods  or  brush,  help  eliminate  disease,  or  increase  the  production 
of  browse  or  forage.  Controlled  fire  is  usually  the  most  effective  and 
practical  means  of  eliminating  logging  debris  on  clear-out  areas  to 
create  conditions  favorable  for  fire  control  and  forest  management. 
However,  exoept  when  used  under  the  control  of  rigid  prescription,  fire 
is  a hazard  to  timber  production. 

The  continuous  threat  of  occasional  severe  losses  characterizes  the  fire 
problem  aid  the  potential  impact  of  fire  on  the  timber  resource.  His- 
torically we  have  suffered  our  greatest  losses  from  the  infrequent  bad 
fire,  an  excessive  number  of  fires  in  a short  period,  or  a generally 
severe  fire  season.  The  Silverton  fire  of  1865  in  Oregon  burned  an 
estimated  1,000,000  acres  of  forest  land  and  killed  enormous  amounts  of 
timber.  The  Peshtigo  fire  in  1871  in  Wisconsin  burned  1,280,000  acres 
and  1,500  people  lost  their  lives.  More  reoent  catastrophic  fires  are 
mentioned  in  this  report,  among  them  the  Taco It  fires  in  Washington  in 
1902,  the  great  Idaho-Montana  fires  of  1910,  and  the  Tillamook  burn  in 
Oregon  in  1933.  Today  with  tremendously  improved  fire  control,  we  still 
suffer  our  greatest  losses  from  the  exceptional  fire  or  the  unusually 
bad  fire  situation.  The  impact  to  the  timber  resource  will  continue  to 
result  largely  from  -this  characteristic  pattern  of  fire  damage. 
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Fig.  2- Growth  Loss  and  Mortality  Caused  by  Different  Destructive  Agencies, 

United  States  and  Coastal  Alaska 
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Timber  Losses  Due  to  Fire 


Total  Impact  on  Growth  is  Substantial 

The  mortality  caused  by  fire  and  the  growth  losses  constitute  a substan- 
tial growth  impact  on  the  timber  resource#  For  example,  the  impact  re- 
sulting from  1952  fires  amounted  to  1,688  million  cubic  feet  of  growing 
stock,  including  7,372  million  board  feet  of  sawtimber#  Because  the 
severity  of  fire  seasons  fluctuates  widely  from  year  to  year  and  place 
to  place,  the  importance  of  growth  impact  can  best  be  judged  from 
annual  averages#  In  table  5 growth  impacts  due  to  the  average  fire 
history  of  the  years  1948  and  1952  show  that  losses  were  somewhat  higher 
than  those  resulting  from  1952  fires  for  the  country  as  a whole* 

Fire's  greatest  impact  normally  occurs  in  the  South  where  about  four- 
fifths  of  the  losses,  both  to  growing  stock  and  sawtimber,  are  suffered# 
The  1952  fire  season  in  the  North  was  far  more  severe  than  usual  and 
resulted  in  193  million  cubic  feet  of  growth  impact  compared  to  92 
million  for  the  average  year#  The  reverse  situation  was  true  in  the 
West  where  damages  from  1952  fires  were  just  half  of  those  for  the 
average  year#  Normally  the  cubic-foot  growth  impact  for  the  North  is 
5 percent  of  the  national  total  while  that  for  the  West  is  13  percent# 

Although  the  total  growth  impact  for  the  South  was  far  higher  than  for 
the  other  sections,  the  potential  loss  per  acre  in  the  West  is  7 to  10 
times  greater  than  that  for  the  South,  because  of  the  high  per-acre 
timber  volumes#  Furthermore,  many  western  fires  ar©  so  intense  that 
they  kill  entire  stands  of  mature  trees  and  also  devastate  areas  that 
will  not  again  become  forest  without  costly  planting  projects# 


Section 

Growth  impact  per 

acre  burned 

Cu*  ft# 

Bd*  ft. 

North 

54 

247 

South 

145 

610 

West 

1,027 

6,071 

As  shown  above  the  growth  impact  per  acre  in  the  South  is  two  to  three 
times  that  for  the  North#  As  old-growth  timber  with  its  typical  high 
per-aore  volumes  gives  way  to  lighter  stands  of  second  growth  in  the 
West,  potential  growth  impacts  will  likely  decline#  Conversely,  as 
inventories  ar©  built  up  in  the  North  and  South  future  per- acre  impacts 
probably  can  be  expected  to  increase. 

Total  Growth  Loss  Exceeds  Mortality 

Nationally,  growth  loss  is  six  to  eight  times  mortality:  1,452  million 

cubic  feet  compared  to  236  million  and  6,591  million  board  feet  com- 
pared to  781  million  (table  5 and  fig*  2)#  An  even  greater  contrast 
exists  between  these  two  categories  of  growth  impact  for  the  North  and 
South,  ©specially  the  latter#  In  these  sections  fires  are  generally  of 
light  or  moderate  intensity  and  their  primary  effect  is  on  future  growth 
and  yield#  In  the  South  the  natural  resistance  of  cordwood-size  or 
larger  pine  trees  to  killing  by  fire  results  in  a low  mortality  compared 
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Table  p » " “Growth  impact  from  fires  of  1952  and  from  fires  of  the  average  year , 1948-52 
on  commercial  forest  land  (United  States  and  Coastal  Alaska) 
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to  other  losses.  In  the  West,  however,  where  fires  tend  to  bum  more 
fiercely,  mortality  exceeds  growth  loss  by  about  1,7  to  lj  73  million 
cubic  feet  compared  to  42,  and  414  million  board  feet  to  266  million. 

The  Current  Forest  Fire  Situation 


An  existing  forest  fire  situation  can  best  be  characterized  by  the 
number  of  fires  that  occur,  what  causes  them,  where  they  start,  and  how 
extensively  they  bum  over  forest  lands.  Such  a basis  has  been  used  to 
describe  the  fire  problem  that  exists  today, 

Man-caused  Fires  Still  a Problem 


In  1952,  as  in  many  years  previously,  the  activities  of  man  were  respon- 
sible for  the  vast  majority  of  forest  fires®  Even  in  the  West  where 
lightning  storms  repeatedly  swept  over  highly  inflammable  forests,  more 
than  half  of  the  fires  were  man-caused.  Of  -the  1952  total  of  128,000 
fires,  94  percent  were  man-caused  and  only  6 percent  were  due  to  light- 
ning (table  6), 

Industrial  activities,  mainly  railroads  and  lumbering,  accounted  for 
5 percent  of  the  fires  in  1952,  Although  no  exact  figures  are  available, 
these  types  of  fires  have  sometimes  been  extremely  damaging  in  the  past. 
Railroad  fires  are  concentrated  in  the  valleys  or  near  the  bottom  of 
slopes  where  topography  is  conducive  to  rapid  spread.  Fires  that  start 
in  logging  operations  usually  bum  in  heavy  concentrations  of  slash 
that  make  them  difficult  to  control  even  when  small.  Many  loggers  and 
most  timber  operators  recognize  the  seriousness  of  lumbering  fires  and 
have  made  outstanding  progress  in  recent  years  in  preventing  them. 

The  general  publio,  the  individual  woods  user,  and  the  farmer  are  by 
far  the  greatest  starters  of  fire®  In  1952  almost  100,000  or  78  percent 
of  all  fires,  were  started  by  campers,  smokers,  debris  burners,  and 
inoendiarists.  Also,  many  of  the  13,710  fires  in  the  miscellaneous 
category  were  started  by  people.  Continued  effort  to  cut  down  the 
number  of  such  fires  obviously  is  needed  if  fire  losses  are  to  be  re- 
duced substantially  in  the  future. 

The  South  leads  the  Nation  in  numbers  of  fires  with  86,000,  or  67 
percent  of  the  total.  Incendiarism,  debris  burning  (mostly  in  connec- 
tion with  fanning  activities),  and  smoking  accounted  for  69,005  fires* 
With  82  percent  of  the  growth  impact  occurring  in  the  South,  this  part 
of  the  man-caused  fire  problem  clearly  holds  the  key  to  future  timber 
losses. 

In  the  North,  smokers  and  debris  burners  started  16,625  of  the  28,474 
fires  (58  percent)  in  1952,  That  year  this  section  had  22  percent  of 
the  national  fire  total.  Of  the  eight  categories  listed  in  table  6, 
the  lightning  fire  still  is  the  greatest  single  fire  starter  in  the 
West  but  smokers  account  for  17  percent  of  the  western  fire  occurrence. 

Area  Burned  in  1952  Near  Current  Average 

The  1952  fire  season  was  slightly  more  serious  from  the  standpoint  of 
acreage  burned  than  the  average  year,  with  14,711,000  acres  being 
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Table  6.--ffumber  of  fires  on  protected  land,  by  cause  and  section,  1952 

(Continental  United  States) 
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burned  over#  In  terms  of  conmercial  forest  land  burned  the  loss  in  1952 
was  13,210,000  acres  compared  to  the  1948-1962  average  of  12,133,000 
acres  (table  7)*  Sectional  differences  are  most  meaningful  when  com- 
pared on  the  basis  of  average  annual  losses.  Furthermore,  the  impact 
from  fire  mist  be  related  to  area  of  commercial  forest  that  is  burned* 
The  most  significant  data  in  table  7,  therefore,  are  the  areas  of  com- 
mercial timber  burned  in  the  average  year* 

The  situation  is  especially  serious  in  the  South  where  84  percent  of  the 
losses  on  commercial  forest  land  occur*  The  Southeast  region,  made  up 
of  only  five  States,  has  contributed  7,925,000  acres  to  the  annual 
average  of  12,133,000  acres  burned.  Here,  obviously,  is  where  the 
greatest  impact  on  timber  growth  occurs.  In  the  entire  North  and  West 
together  only  1,933,000  acres  or  16  percent  of  the  average  national  loss 
occurred.  In  spit®  of  the  favorable  average  situation  in  these  sections 
or  in  any  particular  region  the  fact  remains  that  in  any  one  year  an 
exceptionally  heavy  loss  can  occur.  Thus,  in  1952  the  North  burned 
twice  its  average  and  the  Middle  Atlantio  region  almost  three  and  one- 
half  times  its  average  burned  area. 

Area  Burned  Mostly  on  Private  Land 

Almost  96  percent  of  the  total  1952  bum  occurred  on  lands  in  private 
ownership  (fig*  3)  with  the  remainder  about  evenly  split  between 
Federal  and  other  public  lands*  Of  the  14,082,000  acres  turned  on 
private  lands  9,287,000  acres,  or  66  percent,  was  in  the  South  and 
33  percent  in  the  North,  principally  in  the  Central  States  (table  8 ) 0 
This  burn  was  predominantly  on  commercial  forest  land.  In  terms  of 
the  total  area  of  commercial  and  noncommercial  forest  land,  the  1952 
burned  area  on  private  land  in  the  South  was  5*2  percent  compared  to 
3,3  percent  for  all  private  land  and  2,2  percent  for  all  forest  land 
in  the  United  States  and  Coastal  Alaska. 

Although  the  wood-using  industrial  owners,  countrywide,  are  doing  an 
effective  job  in  protecting  their  holdings  from  fire,  such  ownerships 
comprise  only  13  percent  of  the  total  commercial  area.  Other  private 
landowners  in  many  parts  of  the  country  still  have  a long  way  to  go  in 
reducing  their  big  fir©  losses*  Many  such  owners  have  not  as  yet  been 
sufficiently  concerned  to  obtain  adequate  protection.  This  is  in  con- 
trast to  the  expanding  interest  and  participation  by  increasing  numbers 
of  other  private  forest  owners  all  over  the  country  who  are  aiding  the 
State  foresters  in  providing  Statewide  protection  and  in  many  instances 
supplementing  State  protection  to  a standard  that  is  higher  than  the 
level  provided  by  the  State. 

A Look  at  the  Status  of  Fire  Control 
Major  Milestones  in  Fire  Control 

The  initial  step  in  the  development  of  fire  control  on  State-  and 
privately-owned  forest  lands  was  taken  by  the  large  industrial  owners 
in  the  West  who  became  concerned  about  protecting  their  timber  holdings. 
The  first  effective  work  outside  of  the  national  forests  was  started  in 
Idaho  in  1906  when  timber  protective  associations  were  organised®  The 
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Table  7 Area  burned  on  all  forest  land!/  and  on  commercial  forest 

land  only  for  1952  and  for  the  average  year  194&-52 
(United  States  and  Coastal  A^askaV 


Section  and  region 

Commercial  and 
noncommercial 

Commercial  area 

burned 

area  burned, 
1952 

1952  : 

Average  year  1948-52 

Thousand 

acres 

Percent 

Thousand 

acres 

Thousand 

acres 

Percent 

North: 

New  England 

36 

0.2 

36 

26 

0.2 

Middle  Atlantic 

74 8 

5.1 

746 

217 

1.8 

Lake  States 

42 

.3 

24 

45 

•4 

Central  States 

2,792 

19.0 

2,778 

1,414 

11.6 

Plains 

1*155 

7.8 

(2/0 

2 

(2/) 

Total 

4,773 

32.4 

3,584 

1,704 

14.0 

South: 

South  Atlantic 

615 

4.2 

605 

432 

3.6 

Southeast 

7,381 

50.2 

7,342 

7,925 

65.3 

West  Gulf 

1.676 

11.4 

1.567 

1.843 

15.2 

Total 

9,672 

65.8 

9,514 

10,200 

84.1 

West: 

Pacific  Northwest 
California 
Northern  Rocky  Mtn. 
Southern  Rocky  Mtn. 

66 

044 

33 

23 

0.4 

1.0 

.2 

.2 

61 

24 

14 

13 

75 

84 

19 

51 

.6 

.7 

.2 

.4 

Total 

266 

1.8 

112 

229 

1.9 

Total  U.  S. 

14,711 

100.0 

13,210 

12,133 

100.0 

Coastal  Alaska 

1 

* ft 

1 

© © 

• $ 

Total  U.S. 
and  Coastal  Alaska 

14,712 

• • 

13,211 

9 9 

9 9 

2/  Includes  the  burn  on  10  million  acres  of  nonforest  lands  in 
California  and  North  Dakota , intermingled  with  or  adjacent  to  forest  lands., 
2/  Less  than  500  acres® 

2/  Negligible. 
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Fig. 3-  Area  Burned  on  Commercial  and  Noncommercial  Forest  Land  in  1952, 
United  States  and  Coastal  Alaska. 
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Table  Area  burned  on  commercial  and  noncommercial 
f* orest  land!/  in~1952 . by  ownership 
United  States  and  Coastal.  Alaska) 


Ownership 

Area  burned 

Total 

: Percent  of  : 
: total  burned  : 
: area  : 

Percent  of 
all  forest 
land 

Thousand 

acres 

Private: 

North 

4,599 

31.3 

2.69 

South 

9,287 

63.1 

5.19 

West 

196 

la? 

.26. 

All  private 

14.082 

95.7 

3.32 

Federal: 

National  forest 

149 

1.0 

.11 

Bureau  of  Land  Management 

30 

.2 

.08 

Indian 

64 

.5 

.36 

National  parks 

1 

(2/) 

.02 

Other  Federal 

118 



1.05 

All  Federal 

362 





Other  public 

267 

1.8 

.80 

All  public 

629 

4i.? 

dL* 

All  ownerships 

y 14,711 

100.0 

2.18 

\/  1,501,000  acres  of  total  burn  was  on  noncommercial  forest  land  and 
on  nonforest  lands  in  California  and  North  Dakota,  comprised  as  follows: 
1,189,000  acres  in  North,  158,000  in  South,  and  154>000  in  West* 

2 / Negligible. 
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States  also  began  to  recognize  their  responsibility  in  protecting  pri- 
vate lands  from  fire  and  by  1910,  16  had  made  a start  toward  organiz- 
ed fire  controlo 

Two  Federal  legislative  milestones  gave  impetus  to  the  protection  of 
State-  and  privately-owned  lands;  the  Weeks  Law  of  1911,  and  the  Clarke- 
McNary  Act  of  1924,  Under  the  resulting  cooperative  fire  control  pro- 
gram which  has  proven  highly  effective,  the  States  provide  the  admini- 
stration and  accept  direct  responsibility  for  supervising  and  handling 
the  job.  The  Federal  agency  reimburses  the  States  for  specified  expen- 
ditures and  contributes  leadership,  technical  help,  and  guidance  when 
needed. 

Over  the  years  fire  control  on  Federal  lands  has  been  provided  in  most 
instances  by  the  agency  charged  with  managing  the  land.  Organized  pro- 
tection of  the  national  forests  began  soon  after  the  establishment  of 
the  Forest  Service  in  1905,  The  protection  of  these  forests  has  im- 
proved steadily  in  spite  of  greatly  increased  industrial  and  recreation- 
al use  and  the  coincident  increase  in  fire  risk  and  hazard,  A large 
proportion  of  Federal  lands,  other  than  national  forests,  is  admini- 
stered by  The  Department  of  the  Interior,  Forty  million  acres  were 
placed  under  protection  in  1935  with  the  organization  of  The  Bureau  of 
Land  Management,  Most  of  the  18  million  acres  of  forest  land  in  Indian 
ownership  or  trusteeship  and  the  6 million  acres  in  national  parks  have 
been  under  protection  for  many  years. 

Eighty- eight  Percent  of  Lands  Now  Protected 


Of  the  673  million  acres  of  land  needing  protection  in  the  continental 
United  States  and  Coastal  Alaska^/,  88  percent  is  under  some  form  of 
organized  protection  (table  9),  Most  of  the  82  million  acres  of  unpro- 
tected land  is  in  the  North  and  South  where  the  greatest  burned  area 
occurs.  Of  the  12  regions  in  the  United  States,  only  six  have  any  sub- 
stantial amount  of  unprotected  land.  From  table  9 it  will  be  noted  that 
41  million  acres  lie  in  the  Central  States  and  the  Plains.  The  11 
million  aores  in  the  Central  region  are  nearly  all  commercial  land  and 
muoh  of  the  1952  timber  impact  ocourred  on  these  acres.  Most  of  the 
30  million  unprotected  acres  in  the  Plains  is  noncommercial  forest  area. 

The  most  serious  situation  is  in  the  South  where  31,554,000  acres, 
almost  all  classified  as  commercial  forest  land,  remains  unprotected. 

The  9 million  acres  of  unprotected  land  in  the  Southern  Rocky  Mountain 
region  is  almost  all  noncommercial  forest  land. 


2 f The  area  which  fire  specialists  consider  to  require  protection 
includes  all  commercial  and  noncommercial  forest  land  except  approxi- 
mately 900  thousand  acres  of  widely  scattered  commercial  woodland  in 
Ohio  and  Iowa,  Included  in  the  673  million-acre  total  are  10  million 
acres  of  nonforest  brush  and  grass  lands,  closely  intermingled  with  or 
adjacent  to  forest  areas. 
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Table  9.-~Comercial  and  aoncoaer c ia  1 forest  land^ requiring 
protection  from  fire,  and  area  protected  during  1952, 
by  section  and  region 
(United  States  and  Coastal  Alaska) 


Total  area 
requiring  . 
protect ioni/ 

Unprotected 

Section  and  region 

Protected 

* 

• 

• 

Area  I 

• 

e 

Percent  of 
total  forest 
area 

Thousand 

acres 

Thousand 

acres 

Thousand 

acre© 

Norths 

New  England 
Middle  Atlantic 

Lake  States 

Central 

Plains 

31,378 

44,894 

55,201 

41,827 

35,168 

31,378 

44,894 

55,199 

30,554 

4,933 

« • 

• ♦ 
2 

11,273 

30,235 

® • 

(i/j 

21 

86 

Total 

208,468 

166,958 

41,510 

20 

Souths 

South  Atlantic 
Southeast 
West  Gulf 

47,288 

96,906 

53,071 

45,399 

79,657 

40,655 

1,889 

17,249 

12,4l6 

4 

18 

23 

Total 

197,265 

165,711 

31,554 

16 

West: 

Pacific  Northwest 
California 
Northern  Eocky  Mtn. 
Southern  Eocky  Mtn. 

5^,131 

52,082 

55,261 

89,630 

54,131 

52,082 

55,184 

80,381 

• • 
© • 
77 
9,249 

© • 

(2/S 

10 

Total 

251,104 

241,778 

9,326 

4 

United  States 

656,837 

574,447 

82,390 

12 

Coastal  Alaska 

16, 508 

16,508 

•»  © 

« « 

Total 

673,345 

590,955 

82,390 

12 

1 / Includes  approximately  185  million  acres  of  noneoroercial 
forest  land  1 of  this  total#  10  million  acres  is  nonforest  land  in 
California  and  North  Dakota*  The  total  comprises  35  million  acres 
in  the  North,  1*  million  acres  in  the  South,  134  million  acres  in  the 
West,  and  12  million  acres  in  Coastal  Alaska. 

2/  Negligible. 
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Most  of  Unprotected  Land  is  in  Private  Ownership 

Four  hundred  twenty-five  million  an  res  of  land  needing  protection  is  in 
private  ownership  and  18®5  percent  of  this,  or  78*6  million  acres,  is 
unprotected.  The  conmercial  part  of  these  unprotected  lands  is  primari- 
ly in  the  South  and  in  parts  of  the  Central  region®  As  of  1952  the  big 
share  of  such  lands  was  in  Florida,  Mississippi,  Tennessee,  Louisiana, 
Arkansas,  Kentucky,  and  Missouri;  Oklahoma  and  Texas  each  have  large 
areas  of  unprotected  land  but  most  of  it  is  noncommercial®  The  acreage 
of  protected  and  unprotected  land  by  ownerships  is  shown  in  table  10® 

Intensity  of  Protection  is  Highly  Variable 

Since  the  fire  protection  problem  is  characterised  by  extreme  fluc- 
tuations in  time  and  place  as  the  activities  of  fire-starting  agencies 
fluctuate  and  fire  weather  varies,  it  is  almost  axiomatic  that  the 
success  of  a fire  control  program  depends  on  the  ability  of  an  organi- 
zation to  meet  critical  situations  and  peak  load  periods®  A measure  of 
the  intensity  or  level  of  the  fire  protection  effort  is  therefore  a use- 
ful gauge  in  the  evaluation  of  the  status  of  protection® 

To  get  a general  measure  of  the  adequacy  of  current  protection  for  this 
review,  the  effectiveness  of  existing  protection  was  rated  in  four 
broad  classes®  These  classes  express  the  ability  of  fire  organizations, 
with  their  1952  facilities,  to  meet  successfully  the  critical  situations 
of  fire  danger  and  numbers  of  fires  that  are  typically  encountered  in 
each  State  and  region®  Definitions  of  the  four  classes  follow: 

Glass  1 Protection  adequate  to  meet  the  fire  situation  in 
worst  years  and  under  serious  peak  load  conditions® 

Class  2 - Protection  adequate  to  meet  the  average  fire  situa- 
tion but  failures  likely  in  the  worst  years  and 
under  peak  load  conditions® 

Class  3 - Protection  adequate  to  meet  fire  situations  only 

in  the  easy  years  and  failures  frequent  in  average 
or  worse  years® 

Class  4 - Unprotected® 

Ninety-nine  million  acres,  or  15  percent  of  the  total  forest  land, 
received  Class  1 protection  in  1952  (table  ll)o  'When  viewed  realis- 
tically, this  area  on  which  adequate  protection  can  be  aohieved  during 
the  worst  years,  is  relatively  small®  In  contrast,  358  million  acres, 
or  53  percent,  received  Class  2 protection®  Control  failures  and  heavy 
losses  can  be  expected  on  Class  2 land  during  emergencies  when  organiza- 
tions are  swamped  with  an  overload  of  fire  work  due  to  large  numbers  of 
fires  burning  under  highly  dangerous  conditions®  There  is  an  additional 
135  million  acres,  or  20  percent,  which  received  Class  3 protection,  on 
which  frequent  failures  and  heavy  losses  can  be  expected  even  in  average 
years*  During  bad  years  the  effort  needed  to  meet  emergencies  on  this 
poorly-protected  area  is  an  added  overload  on  the  358  million  acres  of 
Class  2 land,  maki r>g  73  percent  of  our  forest  area  subject  to  heavy 
losses  in  extremely  bad  fire  years® 
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Table  10 


„ ^Commercial  and  noncommercial  forest  landJL/  requiring 


bv  owner shin  (United  States 

and  Coastal  Alaska) 

% Total  area  i 

: Unprotected 

Ownership 

i requiring  % 

i protection  : 

Protected 

j Area 

Percent  of 
ownership 
area 

, 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Private 

424$694 

346,080 

78,614 

18.5 

National  forest 

140,268 

140,268 

0 

0 

Bureau  of  Land 
Management 

39,661 

39,528 

133 

*3 

Indian 

18,013 

17,476 

537 

3.0 

National  park 

5,933 

5,933 

0 

0 

Other  Federal 

11,253 

10,473 

780 

6*9 

Other  public 

33,523 

31,197 

2,326 

6.9 

Total 

673,345 

590,955 

82,390 

12.2 

1/  Includes  approximately  175  million  acres  of  noncommercial  forest 
land  and  10  million  acres  of  nonforest  land  in  California  and  North  Dakota® 
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Table  11. — Claes  of  protection  an  all  landa  protected  from  forest 
fire  during  1952  (United  States  and  Coastal  Alaska) 


Ownership 

• 

• 

• 

♦ 

Protected 

land 

• • 

! Class  1 .* 

• • 

• 

Class  2 ! 

• 

• 

Class  3 ! 

• 

Total 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

Private 

52,043 

199,926 

9^,111 

346,080 

Federal: 

National  forest 
Bureau  of  Land 

22,501 

102,734 

15,033 

140,268 

Management 

9,087 

25,306 

5,135 

39,528 

Indian 

635 

7,276 

9,565 

17,476 

National  parks 

2,498 

3,409 

26 

5,933 

Other  Federal 

364 

4,893 

5,2x6 

10,473 

Total 

35,085 

143, 618 

34,975 

213,678 

Other  public 

11,593 

14,008 

5,596 

31,197 

All  ownerships 

98,721 

357,552 

134,682 

590,955 
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A further  analysis  of  the  adequacy  of  protection  on  all  forest  land  in 
relation  to  ownerships  clearly  shows  that  there  is  a big  job  yet  to  be 
done  on  the  privately-owned  lands®  The  percentage  ©f  such  land  under 
Class  1 and  2 protection  is  less  than  that  for  Federal  and  other  public 
ownerships;  59  percent,  versus  83  percent  and  76  percent,  respectively. 
Public  and  private  owners,  however,  have  about  the  same  acreage  of  land 
under  Class  1 protection*  Table  11  and  figure  4 show  the  comparative 
acreages  in  Class  1 and  the  other  categories  by  various  ownerships. 

The  North,  with  29  percent  of  its  land  in  Class  1,  leads  th©  country  in 
high-level  protection  mainly  because  of  the  excellent  protection  achiev- 
ed on  private  lands  in  th®  Middle  Atlantic  and  Lake  States  regions,  and 
on  public  lands  in  those  regions  and  New  England  (table  12)*  Th©  great- 
est opportunity  for  improvement  in  th©  North  is  in  th®  Central  States 
and  Plains  regions  where  only  6 percent  in  the  Central  States  and  a 
negligible  amount  in  th©  Plains  is  under  Class  1 protection. 

In  the  South  great  opportunities  exist  to  intensify  protection  and 
thereby  reduce  timber  losses  on  commercial  land*  In  this  region  only 
1 percent  of  th®  land  received  Class  1 protection  in  1952.  Sixty 
percent  had  Class  2,  23  percent  had  Class  3,  and  16  percent  was  unpro- 
tected* The  South  Atlantic  region  had  the  best  record  and  significant 
strides  have  been  mad©  in  recent  years  to  intensify  protection  in  these 
States, 

The  level  of  protection  in  the  West  was  close  to  th©  national  average 
with  14  percent  of  all  land  getting  Class  1 protection.  The  Northern 
and  Southern  Rocky  Mountain  regions  had  th©  most  adequate  level  of  pro- 
tection in  th©  West,  although  there  is  still  10  percent  of  the  Southern 
Rockies  that  is  unprotected.  The  California  region  had  12  percent  in 
Class  1 and  42  percent  in  Class  2*  Mach  of  the  remaining  46  percent, 
which  is  all  in  Class  3,  is  extremely  inflammable  brush-covered  land, 
highly  important  but  on  which  fire  has  virtually  no  timber  growth  impact® 

The  Pacific  Northwest  region  had  only  1 percent  of  its  area  receiving 
Class  1 but  96  percent  with  Class  2 coverage*  This  gives  th®  region  one 
of  the  best  over-all  classifications  although  the  problem  of  meeting 
extreme  fire  emergencies  still  exists  on  most  of  the  area. 

Fire  Control  Expenditures  Are  Substantial 

The  #63  million  expenditure  for  the  control  of  forest  fires  in  1952  is 
indicative  of  the  determination  of  Federal,  State  and  private  landowners 
and  managers  to  get  on  top  of  the  fir©  problem®  Th©  steady  increase  in 
money  spent  for  fire  control  by  all  agencies  is  shown  by  th©  following 

approximate  expenditures: 


Tear 


Expenditure 


1932 

1937 

1942 

1947 

1952 


#12,100,000 

15.400.000 

21.300.000 

44.600.000 

63.200.000 
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Fig.  4 - Intensity  of  Fire  Protection,  by  Type  of  Ownership, 
United  States  and  Coastal  Alaska,  1952 
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Table  12 . Class  of  protection  from  fire  on  eoamerclal  and  aanconanerclal  forest  land  dur<<’'p'  1952, 
by  section  and  region,  and  by  ownership  (United  States  and  Coastal  Alaska) 
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Today  almost  half  of  the  total  fire  control  bill  is  in  the  West 
(table  13)  where  under  hazardous  combinations  of  fuel,  weather,  and 
topography,  fire  organizations  have  achieved  considerable  success  but 
not  completely  satisfactory  protection.  About  one-third  of  the  total 
expenditures  is  in  the  South  with  a substantial  part  of  the  cost  in 
the  Southeast  region.  New  England,  the  Middle  Atlantic,  and  the  Lake 
States  regions  account  for  most  of  the  fire  control  dollars  in  the 
North. 

Expenditures  made  in  1952  to  protect  private  forest  land  totaled  $43 
million,  or  67  percent  of  the  national  total.  Slightly  over  $15 
million,  or  24  percent,  was  spent  on  the  national  forests.  Expendi- 
tures on  forest  land  of  different  ownerships  in  1952  are  shown  in 
table  14. 

It  is  not  only  of  interest  to  examine  where  fire  control  funds  are 
spent  but  also  to  analyze  who  foots  the  bill.  In  1952  Federal  sources 
paid  43  percent  of  the  total  oost.  State  organizations  40  percent,  and 
private  groups  17  percent.  Actual  amounts  were  as  follows? 


Source  of  Funds 

Expenditures 

Percent  of  Total 

Federal 

$27,211,000 

43 

State 

25,505,000 

40 

Private 

10,497,000 

17 

Total 

$63,213,000 

100 

The  States  are  shouldering  a substantial  part  of  the  burden  of  protect- 
ing State  and  private  lands.  However,  in  addition  to  the  expenditures 
listed  above,  many  private  agencies  are  raising  the  level  of  protection 
for  selected  high-value  areas.  They  are  financing  hazard  reduction 
along  railroads,  logging  areas,  and  other  dangerous  places.  The  out- 
standing progress  that  has  been  made  in  expanding  fire  control  is  due 
in  large  measure  to  the  combined  efforts  of  State,  private  and  Federal 
agencies  in  cooperatively  attacking  the  job.  The  protection  job  remain- 
ing to  be  done  can  best  be  accomplished  by  a continuation  of  this  joint 
effort. 

Current  Trends  Toward  Better  Fire  Control 

The  growth  of  fire  control  in  the  United  States  emphasizes  the  increas- 
ing support  given  by  all  agencies  to  this  important  activity.  Nowhere 
in  the  world  has  such  an  extensive  and  highly-skilled  fire  organization 
been  developed.  But  there  are  still  trouble  spots  where  improved  pro- 
tection is  desirable.  Current  trends  indicate  the  extent  to  which 
better  fire  control  may  be  achieved  in  the  near  future. 

Man-caused  Fires  Can  Be  Reduced 


Cooperation,  especially  in  forest  fire  prevention,  has  developed 
amazingly  in  recent  years.  The  Cooperative  Forest  Fire  Prevention 
program,  under  the  sponsorship  of  the  National  Advertising  Council, 
illustrates  how  effective  the  cooperation  between  Federal,  State, 
industrial,  and  other  private  organizations  can  be.  The  "Keep  Green" 
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Table  13. — Expenditures  for  forest  fire  control  on  commercial 
and  noncommercial  forest  landSTduring  1952, 
by  section  and  region 
(United  States  and  Coastal  Alaska) 


Section  and  region  : Fire  control  expenditures 


Dollars 

Percent 

Norths 

New  England 

2,343,300 

3.7 

Middle  Atlantic 

2,658,000 

4.2 

Lake  States 

4,758,400 

7.5 

Central 

2,230,800 

3.5 

Plains 

111,600 

.2 

Total 

12,102,100 

19.1 

South; 

South  Atlantic 

4,207,200 

6.7 

Southeast 

12,325,700 

19.5 

West  Gulf 

3,702,700 

5.8 

Total 

20,235,600 

32.0 

West; 

Pacific  Northwest 

8,024,800 

12.7 

California 

1/15,608,800 

24.7 

Northern  Rocky  Mountain 

4,159,500 

6.6 

Southern  Rocky  Mountain 

3,059,900 

4*8 

Total 

30,853,000 

48.8 

United  States 

63,190,700 

99.9 

Coastal  Alaska 

22,100 

.1 

Total 

63,212,800 

100.0 

1/  Includes  expenditures  for  protecting  9^  million  acres  of  non- 
forest land  in  California. 
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Table  l4. — Expenditure  for  forest  fire  control  during 
1952  on  lands  of  different  ownerships 
(United  States  and  Coastal  Alaska) 


Ownership 

Fire  control  expenditures 

Dollars 

Percent 

Private: 

North 

9,713,300 

15.4 

South 

17,730,600 

28.0 

West 

15,224,000 

24.1 

All  private 

42,667,900 

67.5 

National  forest 

15,370,000 

24.3 

Other  Federal 

2,456,300 

3.9 

Other  public 

2,718,600 

4.3 

All  public 

20,544,900 

32.5 

U.  S.  and  Coastal 

Alaska 

63,212,800 

100.0 
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programs  in  36  States  are  outstanding  examples  of  industrial  and  State 
cooperation®  A multitude  of  other  organisations  and  groups  are  working 
toward  a common  goal  to  reduce  the  number  of  man-caused  forest  fires® 

The  7 percent  reduction  in  number  of  fires  in  the  decade  ending  in 
1952,  as  compared  to  the  previous  decade,  indicates  major  progress,  but 
the  gains  mad®  in  fir®  prevention  ar©  far  greater  than  this  percentage 
would  indicate®  During  this  time  the  use  of  the  forests  for  recreation- 
al purposes  increased  many- fold®  Timber  harvesting  and  other  industrial 
uses  of  the  forest  have  both  increased,  and  large  areas  of  high-hazard 
logging  slash  and  more  high-risk  industrial  areas  have  been  created® 

The  fact  that  the  forest  protection  organisation  could  reduce  the 
reported  number  of  fires  by  7 percent  over  the  previous  decade  in  the 
face  of  these  facts  is  impressive® 

While  a sustained  nationwide  effort  is  needed  to  hold  the  gains  mad®, 
a great  opportunity  exists,  especially  in  the  South,  to  reduce  the  large 
number  of  man-caused  fires,  particularly  those  started  by  incendiar- 
ists®  In  the  West  better  methods  of  hazard  abatement  are  needed  to 
prevent  fires  on  cutover  lands  where  high  fire  hazard  follows  cutting® 
Based  on  past  progress,  the  indications  are  that  adequate  fire  laws  and 
regulations  will  b©  enacted  or  adopted  in  all  States  in  the  near  future® 
Furthermore,  progress  may  be  expected  in  law  enforcement®  Thus,  the 
trend  is  toward  continued  progress  in  all  phases  of  prevention® 

Protected  Area  Being  Increased  Rapidly 

Although  only  12  percent  of  the  country* s 673  million  acres  of  forest 
lands  that  need  protection  are  still  without  some  coverage,  53  percent 
of  the  1952  burned  area  occurred  ©n  these  lands®  In  the  average  year 
almost  three- fourths  of  the  losses  occur  on  the  unprotected  area®  Thus, 
the  extension  of  organized  protection  to  this  remaining  82  million  acres 
is  important,  if  future  burned  area  is  to  be  reduced  significantly® 

The  outlook  toward  extending  protection  is  bright  because  sine©  1945 
the  protected  area  has  been  increased  by  about  9 million  acres  per 
year®  If  the  favorable  trend  continues,  even  at  a slightly  reduced 
rate,  by  1960  the  protected  area  will  probably  reach  630  million  acres 
and  by  1970  there  should  b©  virtually  no  important  lands  unprotected® 

latensif ieati on  of  Fire  Control  is  Big  Challenge 

It  was  brought  out  earlier  that  only  15  percent  of  all  forest  lands 
requiring  protection  have  a Class  1 level  of  protection  and  53  percent 
have  Class  2.  Thus,  32  percent  fall  in  the  highly  inadequate  Class  3 
category  or  ar®  unprotected  (Class  4)®  Figure  5 shows  that  area  burned 
per  million  acres  protected  declines  sharply  as  the  percentage  of  land 
under  Class  1 and  2 protection  increases®  This  relation  was  determined 
from  the  records  of  37  States  which  in  1952  experienced  burning  con- 
ditions severe  enough  to  test  the  organizations  responsible  for  pro- 
tection® 

In  view  of  th®  characteristically  heavy  losses  that  occur  during 
emergency  fire  periods  it  is  obvious  that  the  level  of  protection 
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Fig.  5"  Area  Burned  per  Million  Acres  Protected, 37  States, 
in  Relation  to  Protection  Status, 1952. 
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defined  in  bath  Class  2 and  Class  S is  inadequate  to  prevent  substantial 
fir©  losses  during  severe  fire  weather®  If  burned  acreages  are  to  b© 
reduced,  it  will  b®  essential  that  the  level  of  protection  b©  stepped  up, 
not  only  by  moving  unprotected  (Cl&sg  4)  land  into  the  Class  3 category 
but  by  intensifying  organized  effort  all  along  the  line®  The  Southern 
region®  and  part®  of  the  Central  States  are  faced  with  th®  biggest 
challenge®  Isa  th®  West,  intensifying  control  efforts  in  some  problem 
areas  and  keeping  prepared  against  th©  continuous  threat  of  serious 
losses  will  be  difficult  tasks® 

Area  Earned  Trend  is  Favorable 

The  combination  of  (l)  better  fir®  prevention,  (2)  extended  ©overage  of 
organised  protection,  and  (3)  gradually  increased  effectiveness  of  fir© 
control  has  produced  a steady  reduction  in  area  burned  over  the  years# 
The  downward  trend  in  area  burned  sine®  1935  reflects  th®  results  of 
th©  Civilian  Conservation  Corps  program  of  th®  1930 *s,  strengthened 
State  fir®  control  organizations,  better  leadership  by  all  agencies,  and 
greatly  expanded  fir®  control  facilities  and  finances® 

An  anticipated  expansion  in  fir©  control  forces  and  facilities  will  re- 
sult from  forest  fir®  protection  compacts  that  have  been  organized 
among  th®  States#  These  compacts.  Federally  authorized,  enable  and 
encourage  member  State®  to  develop  integrated  forest  fire  plans,  to 
maintain  adequate  forest  fir®  fighting  services,  to  provide  for  mater- 
ial aid  in  fighting  fires,  to  establish  a central  agency  to  coordinate 
services  between  States,  and  to  perform  such  oomois  services  as  member 
States  may  deem  desirable#  These  compacts  and  new  ones  in  the  future 
will  be  of  tremendous  help  in  maintaining  th®  downward  trend  In  burned 
area  with  a minimum  of  added  cost# 

The  area  burned  (fig#  6),  which  has  dropped  steadily  sine©  the  1930® a, 
is  expected  to  level  off  gradually  in  th®  next  10  t©  15  years#  Th© 
biggest  reductions  yet  to  b©  mad©  will  likely  be  on  unprotected  lands# 

It  is  estimated  that  by  1960  the  area  burned  on  all  673  million  acres 
of  lands  needing  protection  will  have  fallen  to  8,751,000  acre®  for 
continental  United  States#  This  figure  represents  a reduction  of  al- 
most 6 million  acres,  or  40  percent,  in  annual  burn  compared  to  1952® 

The  distribution  of  the  anticipated  acreage  burned  in  1960  by  sections 
is? 


Section 


Estimated  Proportion  of 

Bum  in  1960  total  forest  am 


M acres 


Percent 


Iforth 

South 

West 


1,213 

7,181 

357 


Q®6 

3®6 

0®1 


Total  U®  S*  8,751 


1.5 


There  ar®  still  many  ways  to  achieve  better  fir®  control  at  less  cost 
and  progress  will  depend,  to  a substantial  degree,  on  forest  fir© 
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36 


research®  As  w®  le&m  bow  about  fir©  behavior,  develop  new  equipment 
and  techniques  for  fir®  suppression,  and  uncover  new  and  effective  ways 
of  preventing- fires,  greater  returns  from  fir®  control  efforts  will 
result* 


STATUS  OF  PROTECTION  FROM  DISEASES 

Tree  diseases  operate  in  many  ways  that  reduce  the  final  yield  of 
timber  stands  and  the  quality  of  the  wood  produced*  Root  diseases  kill 
or  stoat  large  numbers  of  trees*  Bark  diseases  may  girdle  and  kill 
trees  or  produce  open  wounds  leading  to  decay*  Wood-rotting  diseases 
reduce  or  destroy  the  merchantability  of  timber*  Leaf  and  needle 
diseases  check  growth  and  sometimes  kill* 

Most  of  our  forest  trm  diseases  are  native,  that  is,  so  far  as  w©  know 
have  always  existed  in  this  country*  This  group  includes  most  of  our 
heart  rots  and  many  other  normally  ©ndesaie  diseases.  Native  diseases, 
however,  sometime©  become  temporarily  epidemic*  Many  of  our  most 
destructive  diseases,  for  example  whit®  pin®  blister  rust  and  chestnut 
blight,  are  not  native  but  are  Imown  to  have  been  introduced  into  this 
country  from  other  continents*  Parasites  brought  into  a new  region 
often  find  soa©  tree  species  particularly  susceptible  to  their  attack, 
partly  because  of  the  lack  of  any  established  balance  between  parasite 
and  the  new  host*  This  results  in  an  ©pid^aic* 

Since  the  turn  of  the  ©mtury  a large  number  of  serious  or  potentially 
serious  diseases  have  attracted  attention  in  this  country®  Som® 
definitely  were  inadvertently  introduced  from  foreign  lands®  The 
source  of  others  is  not  bom*  Still  others  have  very  likely  resulted 
fro®  epidemic  behavior  of  normally  endemic  diseases.  The  following  is 
a list  of  some  of  the  more  outstanding  outbreaks  ©f  disease©  regarded 
as  new  to  this  country  since  about  1900s 

Y@ar  first, 


Disease 

Species  attacked 

Cause 

report  sw 

Chestnut  blight 

Chestnut 

Fungus 

1904 

Blister  rust 

§*°n©edl©d  pines 

Fungus 

1906 

Phloem  necrosis 

Elms 

Yirus 

1918 

Beech  bark  disease 

Beech 

Fungus  & 

insect  1980 

Larch  ©anker 

Larches® 

Fungus 

1927 

Pol®  blight 

Western  white  pin© 

Unknown 

1929 

Birch  dieback 

Birches 

Unknown 

1930 

Dutch  elm  disease 

Elms 

Fungus 

1930 

Little  leaf 

Short®  & Lob®  pin® 

Fungus 

1938 

Persimmon  wilt 

Persimmon 

Fungus 

1933 

Oak  wilt 

Oaks  and  chestnuts 

Ftagus 

1942 

Pitch  canker 

Hard  pines 

Fungus 

194  § 

Sweetgu®  blight 

Sweetgum 

Unknown 

19S1 

if  In  some  eases,  notably  oak  wilt,  little leaf,  and  phloem 
necrosis  the  diseases  were  almost  certainly  present  may  years  before 
they  were  identified  as  speeifi©  diseases® 
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Some  diseases  such  as  chestnut  blight,  have  caused  catastrophic  losses. 
Others  such  as  blister  rust,  are  being  held  in  check  in  most  areas 
through  rigorous  control  efforts;  others  such  as  littleleaf  are  being 
combatted  through  adjusted  management  practices,  and  still  others  are 
at  present  mainly  in  the  status  of  threats,  such  as  oak  wilt  and  sweet- 
gum  blight,  or  of  no  great  importance  to  our  timber  resource,  such  as 
persimmon  wilt.  During  the  past  half  century  the  incidence  of  Wnew” 
diseases  presents  no  clear  trend.  For  the  five  decades  included,  the 
number  of  serious  new  forest  diseases  reported  varied  from  two  to  four 
per  decade,  with  a peak  in  the  thirties. 

In  addition  to  the  diseases  reported  above  as  new  since  1900,  there 
have  been  build-ups  of  major  consequence,  often  associated  with  abnormal 
weather  or  changes  in  forest  conditions,  on  the  part  of  several  diseases 
native  with  us,  or  naturalized  many  years  ago.  Diseases  of  this  type 
that  have  risen  in  importance  at  one  time  or  another  since  1900  include 
Elytroderma  needle  oast  on  ponderosa  pine,  Porla  weirli  root  rot  of 
Douglas-fir,  and  fusiform  rust  of  southern  pines. 

In  the  tables  in  this  report  dealing  with  growth  impact  from  destruc- 
tive agents,  the  losses  from  all  types  of  events  are  included,  whether 
epidemic,  introduced,  or  native®  The  only  exceptions  ar©  the  losses 
from  those  individual  catastrophic  events  that  are  listed  in  table  22. 

Diseases  Reduce  Our  Timber  Supply 

Earlier  in  this  report  it  was  brought  out  that  diseases  are  responsible 
for  22  percent  of  the  growing  stock  mortality  and  56  percent  of  the 
growth  loss,  representing  45  percent  of  the  total  national  growth 
impact.  While  this  tremendous  volume  loss  is  composed  of  major  damage 
by  many  diseases,  3.4  of  the  5.0  billion  cubic  feet  is  ascribable  to 
the  heart  rots  alone.  The  bulk  of  the  growth  impact  from  diseases  is 
growth  loss  rather  than  mortality  (table  15,  and  fig.  2)®  Such 
diseases  as  the  heart  rots,  leaf  diseases,  and  killers  of  seedlings 
and  saplings  cause  little  mortality  loss  of  measurable  volume,  yet 
account  for  the  larger  share  of  th®  ultimate  effect  of  disease  on  wood 
volume  production. 

The  damage  from  disease  is  not  localized  in  any  particular  section  of 
the  country  (table  16).  Thus,  40  peroent  of  the  Nation’s  1952  growth 
impact  from  disease  on  sawtimber  is  in  th©  North,  largely  th©  Northeast 
and  Lake  States,  35  percent  is  in  th©  South,  22  percent  in  th©  West, 
and  3 percent  in  Coastal  Alaska® 

Many  Kinds  of  Diseases  Cause  Major  Losses 

The  following  is  an  account  of  th©  more  important  diseases,  discussed 
in  decreasing  order  of  damage  due  to  1952  events,  on  th©  basis  of 
sawtimber  lesss 

Heart  rot  can  take  place  in  any  tree  exposed  to  infection  as  a result 
of  injuries,  old  age,  or  natural  pruning,  and  occurs  in  all  tree 
species  and  in  all  regions.  The  cull  that  th©  rots  cans©  limits  th® 
optimum  rotation  age  for  many  species,  becoming  critical,  for  example. 
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Table  15  .—Mortality  from  disease  compared  with  growth  loss, 

bv  section.  1952 

(United  States  and  Coastal  Alaska) 


GROWING  STOCK 


Section 

: Mortality  : 

Growth  loss 

Growth  Impact 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

North 

461 

1*738 

2,199 

South 

73 

1,774 

1,847 

West 

190 

660 

850 

Coastal  Alaska 

49 

103 

152 

Total.  U.  S.  and 

Coastal  Alaska 

773 

4,275 

5,048 

SAWTIMBER 


Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

North 

914 

7,069 

7,983 

South 

233 

6,720 

6,953 

West 

891 

3,432 

4,323 

Coastal  Alaska 

204 

426 

630 

Total,  U.S.  and 

Coastal  Alaska 

2,2  42 

17,647 

19,889 
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Total,  all  diseases  2,199  1,847  850  152  5,048  7,983  6,953  4,323  630  19,889  100.0 


in  aspen  at  about  50  years,  balsam  fir  at  70  years,  scarlet  oak  at  100 
years,  white  fir  at  150  years,  and  Sit©  II  Douglas-fir  not  until  300 
years©  In  the  case  of  ©astern  hardwoods  damaged  by  fir©,  45  percent 
of  the  monetary  damge  following  the  average  bum  results  from  heart 
rot  that  develops  from  the  basal  scars.  It  has  been  coaaaon  practice  in 
the  past,  but  to  a lesser  extent  today,  to  leave  b&dly  decayed  trees 
standing  following  logging,  thus  increasing  the  proportions  ©f  rotten 
cull  trees  occupying  the  sites®  Our  past  high  heart  rot  losses  have 
been  in  part  related  to  this  practice  of  whigh-gradingM* 

Blister  rust  losses  are  being  held  to  a low  level  by  the  control  program 
in  most  of  the  tost.  On  private  lands  in  th®  lake  States  the  rust  is 
causing  material  damage  to  young  stands,  which  represent  th®  pre- 
dominant age  class  of  th©  region.  In  th©  northern  Rocky  Mountain  region 
th©  rust  has  become  established  throughout  the  rang©  of  whit®  pin®.  Al- 
though losses  are  already  heavy  in  the  Inland  Empire,  th©  rust 9 s full 
effect  there  has  not  yet  reached  its  peak®  In  California  th©  rust  has 
spread  south  to  the  central  Sierra  Nevada,  and  is  causing  considerable 
damage  in  the  northern  end  of  the  State, 

Th©  dwarf-mistletoes  lead  the  diseases  in  amount  of  damage  caused  in 
the  Southern  Rocky  Mountain  region,  and  also  cause  considerable  damage 
to  ponderosa  pine,  lodgepol©  pine,  and  Douglas-fir  elsewhere  in  the 
West,  and  to  black  spruce  in  th©  Lake  States®  Trees  of  all  sises  are 
attacked*  Som©  are  killed  before  they  reach  merchantable  sis®,  and 
others  are  stunted  in  growth  for  long  periods, 

Birch  dl ©back.  New  England9®  most  devastating  diseases  since  th©  chest- 
nut blight,  resulted  in  a 1952  growth  impact  of  494  million  board  feet® 
Its  exact  nature  and  cause  are  not  completely  understood,  but  there  can 
b©  little  doubt  that  reduced  rainfall  and  abnormally  high  temperatures 
are  implicated,  and  th©  bronse  birch  borer  has  added  to  th©  destruction 
by  killing  many  trees  weakened  by  diebaek®  Sine©  1930,  birch  dieback 
has  decimated  imeh  of  th©  yellow  and  paper  birch  in  New  England  and 
adjacent  Canada® 

The  root  rot  caused  by  Porla  weirii  attacks  many  western  conifers,  but 
is  particularly  serious  on  Douglas-fir  in  the  Pacific  Northwest,  where 
it  is  known  to  severely  attack  stands  as  young  as  20  to  60  years  old® 
There  is  no  question  but  that  this  disease,  with  a current  annual 
growth  impact  of  454  million  board  feet,  has  become  a major  silvicul- 
tural problem  in  the  Northwest® 

Fusiform  rust  is  th©  most  important  disease  of  loblolly  and  slash  pines® 
fEe^al^raaie  hosts  for  this  southern  rust  are  th©  oaks®  Although 
trees  of  all  ages  are  susceptible,  the  cankers  that  kill  seedlings  and 
saplings  are  the  most  damaging*  Th©  diseas®  continues  to  increase  a® 
fir®  protection  favors  the  increase  in  oak  over  pine  and  also  increases 

th®  proportion  of  loblolly  and  slash  pin@s  at  th©  expense  of  the  more 
rust-resistant  longl®af® 

The  hardwood  canker  diseases  attack  a wide  yang©  of  species,  expos® 
the  trunks  to  decay  and  lead  to  cull,  wind  breakage,  and  reduced  wood 
quality.  They  are  important  primarily  in  New  England,  and  th©  Middle 
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Atlantio,  Central,  and  Lake  States*  Hypoxylon  canker  of  aspen  causes  by 
far  the  most  serious  disease  mortality  loss  in  the  Lake  States* 

Littleleaf , a fungus  root  disease  associated  with  poor  internal  soil 
drainage  and  soil  deterioration,  attacks  shortleaf  and  to  a lesser 
extent  loblolly  pine*  It  is  the  most  important  silvicultural  problem 
in  shortleaf  manag ament  in  much  of  the  Piedmont  and  in  the  upper  coast- 
al plain  of  Alabama*  It  reaches  important  proportions  on  6 million 
acres  from  Virginia  to  Mississippi,  and  occurs  in  scattered  stands  over 
a wider  acreage,  with  a total  current  annual  growth  impact  of  146 
million  board  feet* 

Pole  blight  is  a disease  of  undetermined  cause,  characterized  by  dieback 
and  gradual  decline  of  the  entire  crowns,  leading  to  the  complete  break- 
up of  large  areas  of  pole-sized  western  white  pine*  Almost  the  entire 
pole  blight  growth  impact  loss  of  61  million  board  feet  is  in  trees  from 
8 to  20  inches  in  diameter*  Pole-blighted  stands  now  occupy  92,000 
acres  in  northern  Idaho  and  adjacent  Washington  and  Montana* 

Brown- spot  is  a fungus  disease  of  the  needles,  and  one  of  the  main 
causes  of  longleaf  pine  remaining  in  the  "grass"  stage  for  many  years 
before  starting  height  growth*  Where  brown-spot  is  controlled  by 
either  prescribed  burning  or  by  foliage  sprays,  early  height  growth 
has  been  initiated  and  the  time  required  to  grow  a crop  of  longleaf 
pine  reduced  as  much  as  20  percent* 

Oak  wilt  is  currently  the  most  highly  publicized  tree  diseass  in  the 
Nation*  Since  it  is  a virulent  killing  disease  to  which  all  oak  speoies 
tested  are  susceptible,  it  deserves  the  attention  it  is  receiving. 

There  is  strong  evidence  that  the  disease  has  been  in  Wisconsin  and  Iowa 
for  40  years  or  more*  More  recently  it  has  been  found  scattered  over  a 
wide  area  in  the  Lake  and  Central  States,  from  Pennsylvania  to  North 
Carolina,  and  westward  through  Tennessee  and  northern  Arkansas  to 
eastern  Kansas  and  Nebraska,  Oak  wilt  has  destroyed  great  numbers  of 
oaks  in  the  Middle  West  and  many  oak  areas  from  a few  to  about  100  acres 
in  extent,  in  Wisconsin  and  Iowa,  have  been  practically  denuded.  The 
wilt  has  been  slowly  but  definitely  spreading  in  the  Appalachians  and 
Pennsylvania,  In  terms  of  current  impact  on  our  Nation1 s oak  supply, 
oak  wilt  has  not  had  a great  effect  (table  16),  and  its  importance  lies 
in  the  threat  that  if  left  uncontrolled,  it  could  gradually  build  up  to 
serious  economic  proportions  over  much  of  our  oak  timberland* 

Sweet  gum  blight  is  a newly  recognised  disorder  of  unknown  cause  charac- 
terized by  dieback  of  the  crown  or  rapid  death  of  entire  trees.  It 
occurs  in  varying  degrees  in  all  States  where  sweetgum  grows®  A par- 
ticularly spectacular  dying  of  sweetgum  has  been  taking  place  in  recent 
years  in  Maryland  and  Delaware  which  may  be  an  aggravated  stage  of  the 
blight  that  occurs  elsewhere  in  the  South  or  may  prove  to  be  a separate 
disease.  The  42  million  board  feet  of  damage  from  sweetgum  blight  is 
made  up  of  the  two  types  combined, 

ElytrodenffiL  needle  cast  is  a serious  disease  of  ponderosa  pine  through 
southern  Idaho  and  eastern  Oregon,  and  small  outbreaks  are  currently 
active  elsewhere  in  Idaho,  as  well  as  in  parts  of  Montana  and 
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California®  During  the  past  eight  years,  it  has  killed  outright  at 
least  50  million  board  feet  of  high  quality  timber  in  the  Pacific 
Northwest  and  has  transformed  thousands  of  good  trees  into  high  risks 
likely  to  succumb  to  insect  attack© 

Miscellaneous  diseases  not  listed  individually,  through  their  attacks 
in  1952,  will  have  an"impa.ct  on  growth  of  over  2,300  million  board  feet, 
which  is  12  percent  of  the  impact  from  all  diseases*  This  group  in- 
cludes many  stem  rusts,  root  rots,  leaf  and  needle  diseases,  and  forest 
losses  from  such  epidemic  diseases  as  the  Dutch  elm  disease,  phloem 
necrosis  of  elm,  and  persimmon  wilt. 

Advances  Being  Made  in  Disease  Control 
Disease  Surveys,  the  First  Step  Toward  Control 

Forest  disease  surveys  are  essential  to  learn  what  diseases  we  have  and 
something  of  their  importance,  to  detect  the  presence  of  new  threats, 
to  appraise  the  extent  and  damage  of  known  diseases  for  planning  pur- 
poses, and  to  delimit  outbreak  areas  for  control  purposes*  For  the 
initial  detection  of  new  disease  threats  considerable  dependence  is 
placed  on  the  evergrowing  field  force  of  foresters,  pathologists,  other 
specialists,  and  woods  workers.  Appraisal  surveys,  so  essential  to 
gauge  the  scope  of  attack  and  the  possibilities  for  and  costs  of  con- 
trol, received  great  impetus  with  the  passage  of  the  Forest  Pest 
Control  Act  of  1947,  the  functioning  of  which  is  explained  in  the 
final  section  of  this  report.  The  appraisal  survey  program,  which  has 
been  successfully  applied  to  oak  wilt,  pole  blight,  larch  canker, 
sweetgum  blight,  and  birch  dieback  is  inadequate  to  meet  the  full  needs 
of  control  planning,  estimation  of  damage,  and  the  determination  of 
research  required* 

Control  surveys  are  those  conducted  in  a control  area  to  locate  the 
stands  or  trees  requiring  treatment*  They  led  to  the  control  of  larch 
canker  in  New  England,  and  are  in  wide  use  in  the  blister  rust  control 
program  and  in  the  suppression  of  oak  wilt  in  the  eastern  and  southern 
States*  The  States  have  played  a vital  part  in  the  financing  and 
operation  of  the  blister  rust  and  oak  wilt  surveys,  and  are  assuming 
a major  role  in  forest  pest  detection  and  survey  in  general. 

Direct  Control  Necessary  Against  Some  Diseases 

In  the  sense  that  it  is  used  here  direct  control  refers  to  efforts  and 
expenditures  made  specifically  and  solely  for  th©  control  of  a given 
disease,  and  not  those  activities  worked  in  as  a part  of  normal  silvi- 
culture* Most  current  forest  disease  control  is  considered  indirect  in 
that  it  is  effected  through  adjustments  in  forest  management*  Of  the 
few  current  programs  of  direct  control  of  forest  diseases  the  largest, 
by  far,  is  the  blister  rust  program*  Three  of  the  eight  native  whit® 
pines  in  the  United  States  are  important  timber  species,  and  are  being 
protected  against  blister  rust* 

Federal,  State,  and  private  agencies  cooperate  in  blister  rust  control* 
Federal  funds  are  made  available  to  the  Department  of  Agriculture  for 
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over-all  leadership,  coordination,  and  technical  direction,  for  control 
work  on  national  forest  lands  and  on  non-Federal  lands  in  cooperation 
with  State  and  private  agencies,  and  to  the  Department  of  Interior  for 
work  on  Indian,  national  park,  and  other  lands  under  its  supervision. 
Satisfactory  control  involving  the  removal  of  currant  and  gooseberry 
plants,  the  alternate  hosts  of  the  disease,  from  the  control  areas,  has 
been  established  and  is  being  maintained  on  three-fourths  of  the 
Nation's  primary  white  pine  areas.  The  remaining  one-fourth  includes 
high-hazard  areas  in  the  northern  lake  States,  Idaho,  and  parts  of 
Oregon  and  California, 

Several  States  east  of  the  Mississippi  River  have  active  oak  wilt  con- 
trol programs,  some  of  which  are  in  cooperation  with  the  Federal  Govern- 
ment, The  tree  removal  and  treatment  phase  of  this  program  was,  in 
195E,  carried  on  entirely  by  the  States, 

The  use  of  prescribed  fire  for  the  control  of  brown-spot  in  longleaf 
pine  seedlings  is  now  in  wide  use  in  the  South,  When  properly  used 
these  fires  consume  diseased  foliage  with  little  damage  to  the  trees, 
checking  subsequent  infection  long  enough  to  stimulate  growth.  Fur- 
thermore, such  burns  reduce  the  forest  fuel,  reduce  grass  competition, 
and  at  least  temporarily  improve  spring  forage,  so  only  part  of  the 
cost  of  the  prescribed  burning  of  seedling  longleaf  is  chargeable  to 
brown- spot  control. 

Only  recently  have  large-scale  attempts  been  made  to  control  dwarf- 
mistletoe  by  cutting  infected  trees,  although  the  effectiveness  of 
mistletoe  elimination  as  a means  of  control  has  been  apparent  for 
several  years.  In  1952  the  Federal  Government  supported  such  a program 
on  some  of  the  national  park  and  Indian  lands  of  the  Southwest, 

Some  larch  cankers,  in  addition  to  those  found  and  removed  following 
discovery  of  the  disease  in  1927,  were  found  by  disease  survey  crews 
in  1951  and  1952  and  the  infected  trees  were  destroyed.  The  remainder 
of  the  current  direct  control  efforts  against  forest  diseases  inolude 
small-scale  efforts  against  a large  number  of  diseases  both  in  planta- 
tions and  natural  stands o 

The  expenditures  for  the  direct  control  of  forest  diseases  in  1952 
totaled  $3,857,300,  approximately  80  percent  of  which  was  spent  by  the 
Federal  Government  (table  17),  Ninety-seven  percent  of  this  Federal 
expenditure  went  to  the  blister  rust  control  program.  Of  the  States' 
share  80  percent  went  to  blister  rust,  13  percent  to  oak  wilt,  and  the 
remainder  to  other  diseases©  The  Nation's  effort  in  forest  disease 
control  cannot  be  appraised  fairly  by  the  expenditures  listed  in 
table  17,  since  these  were  only  the  direct  costs  and  were  made  largely 
for  the  control  of  one  disease© 

Disease  Control  Through  Silviculture  Gaining  Ground 

Most  control  efforts  against  forest  diseases  are  predicated  on  adjust- 
ments in  forest  management  practices.  The  impacts  of  many  of  the 
diseases  listed  in  table  16  can  be  materially  lessened  through  correc- 
tive silvicultural  measures. 
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Table  17 » —Expenditures  for  direct  control  of  forest  diseases^ 
1952  (Continental  United  States) 


Disease 

State  and 

9 

* private 

Federal 

Total 

Dollars 

Dollars 

Dollars 

White  pine  blister  rust 

60S*  700 

2,  995,  000 

3, 603,700 

Oak  wilt 

101, 700 

25,  900 

127,  600 

Brown- spot  (longleaf  pine) 

17,000 

34,800 

51,800 

Dwarf  mistletoe 

0 

19,000 

19,000 

Fusiform  rust  (southern  pine) 

8,900 

600 

9,500 

Larch  canker 

200 

6,200 

6,400 

Miscellaneous  diseases 

23,800 

15,500 

39,300 

Total 

760,  300 

3,  097,  COO 

3,857,300 
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Heart  rots  are  major  factors  in  determining  the  best  rotation  age  for 
many  species,  particularly  -when  they  become  critical  at  early  ages,  as 
in  aspen  and  balsam  fir*  The  changed  cull  status  between  the  old 
unmanaged  southern  pine  timber  and  the  younger  second-growth  forests 
of  today  indicates  the  relation  between  over-age  and  heart  rot,  since 
cull  in  the  old  timber  usually  made  up  over  20  percent  of  the  volume, 
while  the  mean  southern  pine  rot  cull  in  1952  was  estimated  at  only 
3 percent. 

Butt  rot  losses  are  being  reduced  through  fire  protection  and  greater 
care  in  logging.  Trunk  rots  are  being  reduced  through  reducing  logging 
damage,  removing  high  rot- risk  trees  in  partial  cuts,  making  salvage 
cuts  in  badly  damaged  stands,  pruning  in  the  case  of  ponderosa  pine, 
and  with  some  highly  rot-susceptible  trees,  adjusting  rotation  ages 
to  minimize  decay  loss. 

Dwarf-mistletoe  damage  can  be  reduced  by  removing  the  parasite  from  the 
overstory  in  the  course  of  harvesting,  and  by  the  removal  of  small 
infected  trees  in  conjunction  with  stand  improvement  operations.  These 
measures,  however,  are  not  yet  in  wide  use*  There  have  been  gradual 
increases  in  partial  cutting  and  stand  improvement  practices  in  which 
weak,  diseased,  damaged,  or  otherwise  undesirable  trees  are  removed. 
Through  such  sanitation  cuttings  losses  from  many  diseases,  including 
littleleaf,  fusiform  rust,  dwarf-mistletoe,  and  the  hardwood  cankers 
are  being  reduced.  Since  littleleaf  is  largely  confined  to  certain 
soils,  a beginning  has  been  trade  toward  replacing  short  leaf  with  other 
species  on  the  littleleaf  soils* 

In  the  prescribed  burning  program  for  long  leaf  pine,  brown-spot  control 
is  one  of  the  several  silvicultural  objectives  in  this  use  of  fire. 

In  deciding  on  the  proper  spacing  in  slash  and  loblolly  pine  planta- 
tions the  high  incidence  of  rust  following  the  wider  s pacings  is  an 
important  consideration®  Maintaining  high-stand  density  reduces 
Hypoxylon  canker  losses  in  aspen.  Even  in  the  case  of  blister  rust 
forest  management  practices  have  a direct  bearing  on  control* 

Some  diseases  have  killed  such  large  concentrations  of  timber  that  it 
has  been  profitable  to  conduct  salvage  operations.  The  salvage  of 
blight-killed  chestnut  is  a notable  case  in  that  about  32  percent  of 
the  timber  killed  by  the  blight  over  a dozen  States  has  been  salvaged 
and  dead  chestnut  is  still  being  utilized.  Most  of  the  large  volume  of 
ponderosa  pine  killed  by  Elytrodenaa  on  the  Ochoco  National  Forest  in  a 
recent  outbreak  was  salvaged.  Many  cankered  eastern  hardwoods  are  sal- 
vaged annually  for  mine  props  and  other  uses.  Heavily  mistletoe- 
damaged  ponderosa  pine  is  often  salvaged  in  the  Southwest®  On  many  of 
the  larger  forest  properties  in  the  Piedmont  of  the  Southeast  and  in  the 
northern  half  of  Alabama,  most  of  the  timber  cutting  consists  of  salvag- 
ing littleleaf-diseased  trees  before  they  die. 

There  are  many  major  gaps  in  our  knowledge  of  disease  behavior  and 
control  in  connection  with  most  of  our  more  important  diseases.  New 
weapons  in  the  fight  against  tree  diseases  comparable  to  the  anti- 
biotics in  medicine,  and  DDT  and  other  comparable  insecticides  in 
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entomology,  are  not  available  against  forest  diseases#  Only  research 
can  lead  to  such  new  developments# 

STATUS  OF  PROTECTION  FROM  INSECTS 

Insects  are  among  nature* s most  active  agents  in  killing  forest  trees# 

To  the  extent  that  they  sometimes  thin  young  stands  or  kill  decadent 
and  suppressed  trees  their  activity  may  b®  considered  beneficial#  But 
beyond  this  they  injure  useful  trees  and  sometimes  develop  devastating 
epidemics#  How  to  prevent  or  control  insects,  and  utilize  much  of  the 
vast  amount  of  timber  killed  every  year  by  insects  are  major  forestry 
problems  as  yet  largely  unsolved# 

Outright  killing  by  insects  may  be  endemic  or  epidemic  in  character. 
Every  year  a substantial  amount  of  timber  is  killed  as  a result  of 
endemic  infestations  by  native  forest  insects*  This  mortality  is  normal 
to  a forest  and  is  unlikely  to  be  materially  reduced  except  by  forest 
management  practices  which  change  the  composition,  age,  or  character  of 
the  stands#  Periodically,  insect  epidemics  occur,  which  kill  large 
quantities  of  timber  before  they  subside  through  natural  causes  or 
because  of  control#  Bark  beetles,  by  girdling  trees  and  by  introducing 
lethal  fungi,  are  especially  serious  agents© 

Next  to  killing  trees  the  most  important  effect  of  insects  on  the 
timber  resource  is  growth  reduction#  Cone  and  seed  insects  may  deplete 
seed  crops®  Insects  may  wipe  out  young  stands  or  seriously  injure 
plantations©  Twig  and  terminal  insects  may  impair  growth  rates  or  ruin 
the  form  of  trees  and  the  quality  of  timber  produced#  Defoliators  may 
devitalize  trees  and  cause  a serious  reduction  in  growth,  rate  arid  loss 
of  productivity®  The  reduction  in  growth  and  quality  caused  by  insects 
constitutes  damage  to  timber  nearly  as  great  as  the  total  amount  of 
insect'* killed  timber#  Insects  also  destroy  usable  wood  by  boring  into 
the  sapwood  or  heartwood  and  by  introducing  stains  and  decay  which 
result  in  cull  and  degrade® 

Sine®  1900  many  major  forest  insect  outbreaks  have  killed  timber  over 
vast  areas®  Six  of  the  larger  recorded  outbreaks  of  catastrophic  pro® 
portions  are  shown  in  table  22®  These  accounted  for  over  52  billion 
board  feet  of  softwood  timber®  An  additional  12  billion  board  feet  of 
timber  are  known  to  have  been  killed  during  this  period  in  other  out® 
breaks  of  lesser  size,  and  probably  twice  this  much  has  been  killed  in 
small  outbreaks  which  were  not  recorded# 

The  Impact  of  Damaging  Insects  on  Timber  Growth 

Insects  killed  more  timber  than  any  other  agmey  in  1952®  They  were 
responsible  for  28  percent  of  the  growing  stock  mortality  and  10  percent 
of  the  national  growth  loss  that  year®  The  total  growth  impact  to  grow- 
ing stock  was  16  percent  of  the  total  from  all  destructive  agencies,  or 
ls778  million  cubic  feet  (table  1)®  Growth  impact  on  eawtimber  ms 
8,617  million  board  feet,  20  percent  of  the  national  growth  impact® 

Seetioaally,  the  West  led  in  growth  impact  from  insects  with  55  percent 
of  the  total  insect  loss®®  to  growing  stock  and  65  percent  of  the 
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sawtimber  losses  for  all  regions  (table  2),  The  North  and  South  suffer- 
ed almost  equally  from  insects* 

Unlike  the  losses  from  all  other  agencies  except  weather,  the  mortality 
from  insects  exceeded  the  growth  loss  from  inseots  for  the  country  as  a 
whole*  This  was  due  to  the  heavy  mortality  in  the  West*  In  the  North 
and  the  South  growth  loss  exceeded  mortality  from  inseots  by  five  and 
two  times,  respectively  (table  18)* 

Important  Timber  Losses  Caused  by  Many  Types  of  Inseots 


Bark  beetles,  the  most  important  single  group  of  forest  inseots,  killed 
4^-  billion  board  feet  of  sawtimber  in  1952,  accounting  for  90  percent 
of  the  inseot-oaused  mortality  of  sawtimber  and  63  percent  of  the  growth 
impact  (table  19)*  In  the  West  bark  beetles  attack  mostly  mature  and 
overmature  timber.  Nationally,  their  damage  is  measured  largely  in 
terms  of  mortality  rather  than  growth  loss;  84  percent  of  their  damage 
was  mortality  in  1952,  with  only  16  percent  reduction  in  timber  growth. 

The  western  pine  beetle,  during  a 25-year  period  from  1921  to  1945,  is 
estimated  to  have  killed  25  billion  board  feet.  The  mountain  pine 
beetle  decimated  lodgepole  pine  stands  for  hundreds  of  miles  along  the 
Continental  Divide  in  Idaho  and  Montana  between  1911  and  1935*  The 
amount  of  timber  killed  has  been  estimated  at  between  15  and  25  billion 
board  feet*  The  mountain  pine  beetle  is  also  estimated  to  have  killed 
10  billion  board  feet  of  ponderosa  pine,  western  white  pine,  and  sugar 
pine  during  the  period  1910  to  1950* 

One  of  the  most  spectacular  insect  outbreaks  was  that  of  the  EngeXmann 
spruce  beetle  which  destroyed  all  of  the  spruce  and  some  lodgepole  pine 
over  hundreds  of  square  miles  of  western  Colorado  between  1940  and  1951. 
The  total  timber  destroyed  approaches  5 billion  board  feet,  very  little 
of  which  was  salvaged.  Starting  in  1950,  a new  outbreak  of  this  beetle 
threatens  to  kill  all  of  the  mature  spruce  on  seven  national  forests  in 
Idaho  and  Montana* 

Another  recent  major  outbreak  is  that  of  the  Douglas-fir  beetle. 
Following  a serious  blowdown  in  western  Oregon  and  Washington,  this 
insect  is  estimated  to  have  killed  an  additional  3 billion  board  feet 
of  Douglas-fir.  Currently,  epidemics  of  this  beetle  are  prevalent 
throughout  the  range  of  Douglas-fir  and  are  estimated  to  have  killed 
over  2 billion  board  feet  in  1952  alone. 

Some  other  important  bark  beetles  of  the  West  are  the  fir  engraver  and 
pine  engraver  beetles;  of  the  South,  the  southern  pine,  turpentine, 
and  ips  engraver  beetles;  and  of  the  North,  the  eastern  spruce  beetle. 

Defoliators  were  second  to  baric  beetles  in  the  amount  of  damage  caused 
by  insects  in  1952.  They  accounted  for  17  percent  of  the  impact  on 
growing  stock  and  16  percent  of  the  impact  on  sawtimber©  Defoliating 
insects  reduce  the  growth  rate  of  trees  by  destroying  the  foliage* 
Prolonged  and  severe  defoliation  of  conifers  often  results  in  the 
killing  of  large  numbers  of  trees*  In  general,  hardwoods  can  stand 
more  defoliation  than  conifers,  and  even  several  defoliations  may  not 
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Table  18 »— -Mortality  from  insects  compared  with  growth  loss, 

by  section,  195-2 

(United  States  and  Coastal  Alaska) 


GROWING  STOCK 


Section 

: Mortality 

Growth  loss 

; Growth  impact 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cn.  ft. 

North 

65 

333 

398 

South 

112 

251 

363 

West 

796 

180 

976 

Coastal  Alaska 

27 

14 

41 

Total  U,S.  and 

Coastal  Alaska 

1,000 

778 

1,778 

SAW  TIMBER 


Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

North 

99 

1,315 

1,414 

South 

412 

1,049 

1,461 

West 

4,432 

1,137 

5,569 

Coastal  Alaska 

98 

75 

173 

Total  U ,S  . and 
Coastal  Alaska 

5,041 

3,576 

8,617 
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Table  19. --Growth  impact  of  damage  by  major  Insects  on  commercial  forest  land 
during  1952  by  section  (United  States  and  Coastal  Alaska) 
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l/  Includes  such  insects  as  hardwood  borers,  white  pine  weevil,  tip  moths,  cone  and  seed  insects,  spittlebugs 


result  in  substantial  tree  killing#  Thus,  98  percent  of  the  total  growth 
impact  on  sawtimber  from  defoliation  ms  due  to  loss  of  growth,  with  the 
remaining  2 percent  tree  mortality. 

Damage  by  defoliators  in  killing  trees  and  in  reducing  growth  is  don©  fey 
a few  well-known  species  and  a large  number  of  miscellaneous  insects® 

Th©  spruce  feudwom  has  been  ©specially  damaging®  Widely  distributed 
through  the  true  fir  and  sprue®  forests  of  this  country  and  in  Canada, 
it  has  periodically  caused  heavy  defoliation  over  a period  of  years  with 
resultant  mortality  and  loss  of  growth®  Th©  spruce  budwora  outbreaks  in 
New  England  and  th®  Lake  States  between  1910  and  1926  killed  about  14 
billion  board  feet  of  balsam  fir  and  sprue®  timber*  In  1952,  epidemics 
were  in  progress  in  New  England,  throughout  th©  Rocky  Mountain  States, 
and  in  th©  Pacific  Northwest®  The  budwora8®  1952  growth  impact  is 
estimated  at  54  million  cubic  feet  of  growing  stock  including  292  million 
board  feet  of  sawtimber® 

Th©  gypsy  moth  is  an  introduced  insect  which  has  been  a pest  in  the  wood- 
lands of  New  England  for  many  years®  Oak  is  particularly  hard  hit  by  th© 
gypsy  moth,  and  during  outbreaks,  hundreds  of  thousands  of  acres  of  oak 
woodlands  may  be  defoliated  in  a single  season®  Du®  in  part  to  an 
average  annual  expenditure  of  $1, 893, 000  a year  for  the  past  20  years 
by  th©  States  and  Federal  Government,  defoliations  by  th®  gypsy  moth  have 
been  limited®  The  total  growth  impact  for  1952  is  estimated  at  only 
16,3  million  cubic  feet  of  growing  stock® 

Tent  caterpillars  kill  very  few  trees  but  their  feeding  results  in  a con- 
siderable reduction  in  growth®  For  1952,  this  loss  was  estimated  at 
170  million  cubic  feet  of  growing  stock,  including  743  million  board  feet 
of  sawtimber*  Additional  important  defoliators  which  had  a substantial 
effect  on  growth  in  1952  include  pine  sawflies,  larch  sawflies,  the 
hemlock  looper,  and  th®  fir  looper® 

Miscellaneous  insects,  as  a category  in  table  19  include;  Hardwood 
bo  re rs , white”  pin®  weevil,  pine  tip  moths,  turpentine  borer,  cone  and 
seed  insects,  Saratoga  spittlebug,  and  th©  balsam  woolly  aphid® 

A New  Age  in  Insect  Control 
Surveys  Are  Basic  to  Detection  and  Control 

Surveys  to  appraise  th©  importance  and  distribution  of  may  forest 
insects  have  been  developed  through  th©  years®  However,  it  was  not 
until  passage  of  th®  Forest  Pest  Control  Act  by  Congress  in  1947  that 
forest  insect  surveys  were  mad®  possible  on  a nationwide  basis®  Under 
this  Act  survey®  reaching  into  all  of  th®  forested  region®  of  th© 
country  have  been  initiated*  These  are  designed  to  help  detect  serious 
insect  and  disease  outbreaks,  and  to  appraise  their  magnitude  and 
trends,  so  that  prompt  control  measures  can  b©  taken® 

Appropriations  have  feeea  mad®  available  under  th©  Act  for  forest 
insect  and  disease  surveys  on  Federal  forest  lands  and  for  cooperation 
with  the  States  and  private  timber  owner®  in  expanding  survey  coverage 
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to  all  ownerships*  The  detection  of  outbreaks  is  recognized  as  the 
primary  responsibility  of  the  landowner,  while  such  technical  supervi- 
sion and  guidance  as  may  be  needed  is  usually  furnished  by  Federal 
leadership*  Wien  Federal  financial  aid  is  requested  for  control,  the 
Forest  Service  appraises  the  extent  and  importance  of  insect  and  disease 
outbreaks  that  are  deemed  serious  enough  to  warrant  control  action,  and 
estimates  the  cost  of  control.  The  Service  provides  technical  super- 
vision for  control  projects  involving  Federal  participation  and  checks 
the  results  of  control*  The  cooperative  program  is  supplemented  by 
assistance  on  the  detection  phase  by  other  Federal  landmanaging 
agencies  and  the  State  forestry  services  in  addition  to  the  private 
timber  owners  mentioned  above.  Surveys  were  run  in  1952  for  detection, 
appraisal,  and  control  purposes,  in  connection  with  many  insect  out- 
breaks, among  the  more  important  of  which  were  the  Douglas-fir, 

Engelmann  spruce,  western  pine,  and  southern  pine  beetles,  the  spruce 
budworm,  and  the  larch  sawfly* 

The  importance  of  detection  surveys  in  a program  of  protection  from 
insect  outbreaks  has  been  recognized  by  States  and  private  timber  owners, 
and  in  many  parts  of  the  country  forest  pest  control  action  councils 
have  been  organized  to  encourage  adequate  surveys  and  the  participation 
of  private  timber  owners  in  control  work. 

Most  Major  Insects  Now  Combatted  by  Direct  Measures 

The  protection  of  timber  resources  from  forest  insects  can  be  accom- 
plished either  by  the  prevention  of  outbreaks,  their  direct  control,  or 
the  reduction  of  losses  through  a program  of  salvage  and  utilization. 
During  the  past  10  years  many  new  materials  and  methods  for  killing 
destructive  forest  insect  pests  have  been  developed*  For  the  control  of 
certain  bark  beetles  penetrating  oil  sprays  have  been  used  successfully 
on  large-scale  control  projects  which  would  previously  have  been  too 
costly  to  undertake*  Aerial  spraying  and  new  insecticides  such  as  DDT, 
developed  during  World  War  II,  have  made  possible  the  effective  oontrol 
of  defoliators  over  large  areas  at  low  cost.  Following  DDT  came  other 
new  synthetic  insecticides  which  have  proven  effective  in  the  control  of 
many  forest  insects*  Recently,  the  direct  control  of  forest  insects 
through  aerial  sprays  or  the  application  of  insecticides  to  the  bark  of 
infested  trees  has  reached  considerable  magnitude  and  effectiveness. 

Destruction  of  beetle  populations  through  burning  or  spraying  bark  has 
been  at  least  temporarily  effective  in  many  cases0  Epidemics  are  also 
often  controlled  by  some  natural  factor,  or  come  to  a halt  through  the 
depletion  of  susceptible  host  material. 

The  emergency  and  temporary  character  of  most  direct  control  is  well 
recognized  and  efforts  are  being  directed  towards  developing  effective 
biological  control  and  in  managing  forest  stands  so  as  to  make  them 
more  resistant  to  insect  attacks.  Unfortunately,  the  development  of 
satisfactory  control  methods  of  these  kinds  is  very  slow.  Meanwhile, 
it  will  often  be  necessary  to  oontinue  with  direct  control  methods  to 
prevent  excessive  losses* 
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At  the  present  time  the  forestry  agencies  in  many  areas  of  the  country 
are  organised  on  an  acceptable  basis  for  handling  direct  control  pro- 
grams* la  1952  Federal  funds  helped  finance  a major  share  of  the  cost 
of  12  large  insect  control  operations  and  Many  smaller  insect  and 
disease  projects  throughout  the  country*  On  at  least  four  of  the  large 
operations # State  and  private  funds  w©r©  raised  to  share  in  the  project 
costs®  The  other  project®  w@r®  wholly  on  national  forest  or  national 
park  lands,  in  which  o&sm  the  full  cost  was  met  by  the  Federal  Govern- 
ment® The  Forest  Service  furnished  plans  and  technical  supervision  but 
the  projects  were  administered  by  th©  l&ndm&nagiag  agency  most  concerned* 

In  cases  where  substantial  acreages  of  private  or  State  lands  were 
involved,  control  was  carried  out  under  th®  cooperative  provisions  of 
th©  Forest  Pest  Control  Act  and  complementary  State  forest  pest  control 
laws®  Most  of  th©  States  having  substantial  amounts  of  forest  lands 
have  passed  some  sort  of  ©n&bling  legislation  authorising  appropriate 
State  officers  such  as  th®  State  forester,  t©  control  forest  p@sts®  In 
general,  authority  is  granted  to  declare  forest  pests  & public  nuisance 
and  require  landowners  to  dispose  of  such  pests  either  by  themselvts  or 
with  th®  available  help  of  State  and  Federal  authorities® 

Inhere  th®  Federal  Forest  Pest  Control  Act  applies,  th©  Federal  Govern- 
ment can  pay  a part  of  th©  cost  of  control,  usually  not  more  than 
25  percent,  ©a  State  and  private  lands®  Where  control  work  on  private 
land  is  don®  in  accordance  with  State  authority  th®  costs  may  be  met  in 
part  by  State  funds®  The  Act  is  not  mandatory  or  regulatory’'  in  charac- 
ter* It  has  been  of  great  help  in  bringing  about  more  unified  methods 
and  coordinated  joint  action  into  control  programs® 

Forest  insect  control  expenditures  in  1952  by  State,  private  and  Federal 
agencies  totaled  13,595,500  (table  20)®  Gypsy  moth  control  expenditures 
were  nearly  half  ©f  this  total®  Most  of  the  remaining  expenditures  were 
mad©  for  the  control  of  th©  sprue©  budworn,  Engeltaaim  spruce  beetle,  and 

pin©  beetles  in  th©  West  and  South® 

Biological  Control— A New  Tool  Against  Forest  Insects 

Efforts  have  been  mad©  to  hasten  forest  insect  control  through  artifi- 
cial propagation  of  their  natural  enemies©  In  th©  case  of  introduced 
pests,  such  as  the  gypsy  moth,  conspicuous  success  has  followed  th® 
introduction  of  its  natural  parasites®  Recently,  effective  control  of 
the  imported  pin©  sawfly  has  been  obtained  by  ground  and  aerial  spray- 
ing with  an  insect  virus  disease® 

Insect  Control  Through  Si Ivl cultural  Modifications 

Another  promsing  method  of  controlling  native  forest  insects  is 
through  silvicultural  techniques  or  forest  management  practices®  By- 
modifying  th©  stand  so  as  to  make  conditions  unsuitable  for  insect 
attack,  som®  insect  damage  can  b©  prevented© 

Studies  of  th©  spruce  budwora  in  balsam  fir  stands  have  indicated  that 
losses  ar®  most  serious  in  mature  and  overmature  stands,  and  where  a 
high  percentage  of  balsam  fir  occurs©  This  suggests  that  losses  might 
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Table  20. — Expenditures  for  direct  control  of  forest  insects^,  1952 

(Continental  United  StatesT" 


Insect  and  section  : 

State  and  private 

Federal 

: Total 

Dollars 

Dollars 

Dollars 

Pine  beetles 

South 

51,900 

97,700 

149,  600 

West 

37,700 

136, 600 

174,300 

Engelmann  spruce  beetle: 

West 

5,  000 

691, 100 

696, 100 

Spruce  budworn: 

West 

147,000 

594,  600 

741,600 

Gypsy  moth: 

North 

972,000 

800,000 

1, 772, 000 

Other  defoliators: 

North 

1,900 

11,600 

13, 500 

South 

13,000 

3,100 

16,100 

West 

800 

4,200 

5,000 

Miscellaneous: 

North 

• ® 

100 

100 

South 

18,000 

5,500 

23,500 

West 

• o 

3,  700 

3,700 

Total 

1,247,300 

2,348,200 

3,  595, 500 
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b©  reduced  by  operating  balsam  fir  stands  on  a shorter  cutting  cycle  and 
by  reducing  the  percentage  of  balsam  in  mixed  stands®  Attacks  of  young 
white  pines  by  the  whit©  pine  weevil  appear  to  be  less  serious  where  the 
tree  is  grown  in  dense  stands  for  the  first  20  years  or  so,  or  in  mix- 
tures with  hardwoods,  particularly  where  the  pines  are  partially  sup- 
pressed by  hardwoods® 

Some  bark  beetle  outbreaks  have  developed  as  a result  of  abundant  host 
material  provided  by  fires,  windfalls,  slashings,  and  drought®  T©  the 
extent  that  thee©  conditions  can  be  controlled,  or  the  weakened  and 
killed  timber  promptly  salvaged,  beetle  losses  can  be  diminished© 

Among  the  bark  beetles,  control  'through  forest  management  has  only  been 
developed  satisfactorily  for  the  western  pin©  beetle  and  the  Jeffrey 
pin®  beetle  in  the  interior  ponderoea  pin®  type®  It  has  been  amply 
demonstrated  that  cutting  and  r®aoving  trees  with  the  highest  beetle 
risk,  usually  from  15  to  25  percent  of  the  stand,  will  effectively  con- 
trol these  beetles  for  periods  up  to  15  years,  even  though  neighboring 
stands  remain  infested®  This  method  of  prevention  or  indirect  control 
has  entirely  supplanted  direct  methods  of  controlling  these  beetles  on 
commercial  forest  lands  where  logging  is  feasible® 

There  is  much  need  for  research  to  develop  forest  management  practices 
which  will  reduce  or  control  damage  by  insects®  So  far,  only  the  first 
steps  into  this  broad  field  of  control  through  modified  silviculture 
have  been  taken®  There  will  still  b®  a need  for  direct  or  biological 
measure®  of  control  for  those  destructive  forest  insect  species  which 
do  not  depend  upon  adverse  forest  conditions  for  the  success  of  their 
outbreaks®  Recent  trends  have  been  away  from  sol©  reliance  on  direct 
control  methods,  and  toward  giving  greater  emphasis  to  biological  and 
silvicultural  control  techniques® 

So  much  remains  unloaora  concerning  the  habits  of  forest  insects,  the 
factors  governing  outbreaks  and  their  duration,  and  methods  of  control 
that  progress  is  closely  related  to  the  research  effort  in  forest 
entomology® 

Opportunities  For  Salvaging  Insect-killed  Timber  Improving 

The  present  nationwide  estimates  show  that  over  5 billion  board  feet  of 
timber  was  killed  by  insects  in  1952®  This  timber  mortality  is  mad©  up 
of  two  components?  First,  the  yearly  endemic  loss  that  is  more  or  less 
evenly  distributed  throughout  our  entire  forest  area®  This  comprises 
probably  two-thirds  of  the  total,  or  5©3  billion  board,  feet®  Second, 
the  epidemic  losses,  which  are  more  or  less  concentrated,  comprise  the 
remaining  one-third  or  about  X®7  billion  board  feet®  Much  of  the  lat- 
ter, at  least,  could  be  salvaged  for  commercial  use® 

As  a result  of  large  volumes  of  insect-killed  timber,  such  as  followed 
the  Engelis&nn  sprue©  beetle8©  devastation  of  5 billion  board  feet  of 
spruce  in  western  Colorado?  the  threat  of  a similar  catastrophe  in 
Idaho  and  Montana!  the  blowdown  and  bark  beetle  kill  of  12  billion 
board  feet  of  Douglas** fir  in  Oregon  and  Washington?  and  another  3®7 
billion  of  recently  killed  Douglas-fir  in  the  Northern  Rocky  Mountain 
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region,  a high  percent  of  the  present  mill  capacity  in  these  areas  is 
now  operating  on  insect-killed  timber  but  is  yet  able  to  utilize  only 
a small  part  of  the  total. 

In  many  parts  of  the  country  lumber  companies  are  now  gearing  their 
operations  to  salvaging  insect-killed  timber.  Added  access  roads  are 
needed  to  make  this  large  amount  of  saleable  timber  more  readily  avail- 
able and  in  some  cases  added  mill  capacity  is  needed  to  take  care  of 
the  large  amount  of  material  available* 

THE  IMPACT  OF  ANIMAL  DAMAGE  ON  TIMBER  GROWTH 

Many  kinds  of  wildlife,  as  well  as  domestic  cattle,  sheep,  and  hogs, 
damage  timbero  The  combined  effect  of  these  animals  and  birds  can  be 
the  limiting  factor  in  successful  regeneration  of  some  timber  stands. 

In  almost  all  cases  where  animals  have  caused  important  damage  to 
timber  this  resulted  from  excessively  dense  populations. 

The  total  growth  impact  as  a result  of  damage  by  animals  on  commercial 
forest  land  in  1952  is  estimated  to  be  1,009  million  cubic  feet  In 
growing  stock  including  2,722  million  board  feet  in  sawtimber 
(table  1),  making  animal  damage  responsible  for  9 percent  of  the  total 
impact  to  growing  stock,  and  6 percent  of  the  impact  to  sawtimber. 

Only  a small  percentage  of  this  loss  is  direct  tree  mortality. 
Approximately  95  percent  of  it  results  from  unsatisfactory  reproduc- 
tion and  inhibited  growth  due  to  animal  damage  (fig.  2).  Animal 
damage  is  most  common  and  important  in  the  North  where  it  is  estimated 
that  86  percent  of  the  animal  impact  on  growing  stock  and  90  percent 
of  the  impact  on  sawtimber  occurred  (table  21). 

Many  Kinds  of  Animals  Imped®  Growth  and  Regeneration 

The  extent  of  damage  to  timber  by  livestock  varies  greatly  in  different 
parts  of  the  country.  In  the  Southwest  the  loss  of  forest  values 
caused  by  the  grazing  of  domestic  animals,  partially  from  browsing  of 
seedlings  but  primarily  from  site  deterioration  on  overgrazed  lands, 
is  a serious  problem  in  some  localities.  In  many  part®  of  the  South 
timber  damage  due  to  browsing  by  livestock  is  common®  Such  damage  also 
occurs  through  the  us©  of  farm  woodlots  by  dairy  cattle,  particularly 
in  the  North.  Livestock  in  some  areas  have  not  only  injured  and 
destroyed  many  young  trees  by  browsing  and  trampling  but  excessive  us© 
has  accelerated  erosion,  resulting  in  lowered  site  quality  through  loss 
of  soil,  increased  soil  temperatures,  and  more  rapid  losses  of  soil 
moisture. 

In  the  South  hogs  have  prevented  thousands  of  acres  of  longleaf  pine 
land  from  adequately  restocking  naturally  to  longleaf  pine.  Seedlings 
are  subjected  to  sever©  damage  beginning  in  their  second  year®  Hogs 
persistently  root  up  and  eat  the  roots  of  seedlings,  destroying  repro- 
duction both  of  planted  and  natural  stock® 

Big-game  damage  is  caused  primarily  by  deer,  but  there  are  a few 
limited  areas,  principally  in  the  West,  where  elk  and  moose  have 
caused  considerable  damage  to  aspen  reproduction  and  conifers  through 
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Table  21. — Growth  Impact  of  damage  by  animals  and  weather  on  commercial  forest 
land  during  1952 , by  section  (United  States  and  Coastal  Alaska) 


GROWING  STOCK 


Cause 

Section  of  the  U.S. 

Total, 

Coastal 

Total, 

U.S.  and 
Coastal  Alaska 

* North 

South 

• 

• 

| West 

U.  S. 

Alaska 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Weather 

245 

149 

540 

934 

23 

957 

Animals  . / 

Miscellaneous^ 

869 

39 

101 

1,009 

• • 

1,009 

4oi 

223 

105 

729 

• • 

72 9 

Total 

1,515 

4n 

746 

2,672 

23 

2,695 

SAWTIMBER 

Million 

Million 

Million 

Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Weather 

597 

2,451 

575 

2,600 

3,781 

88 

3,869 

Animals  , 

Miscellaneous^' 

87 

184 

2,722 

• • 

2,722 

505 

558 

295 

1,358 

• • 

1,358 

Total 

3,553 

1,220 

3,088 

7,86l 

88 

7,949 

1 / Types  of  damage  not  ascribed  directly  to  causes  listed  include  suppression. 
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excessive  browsing.  Forest  damage  by  deer  occurs  principally  in  the 
Lake  States,  the  Middle  and  North  Atlantic  States,  and  in  the  Rocky 
Mountains.  It  is  ordinarily  greatest  in  the  North  during  the  winter 
months  when  deer  herds  are  confined  by  snow  to  comparatively  small 
areas.  However,  in  some  areas  with  excessively  high  deer  populations, 
summer  range  has  also  been  affected.  Deer  sometimes  interfere  with 
the  establishment  of  forest  reproduction  by  browsing  the  terminal 
shoots  and  side  branches.  Less  common  is  the  damage  caused  by  big 
game  animals  through  bark  peeling  and  antler  rubbing0  Continued 
heavy  browsing  can  result  in  deterioration  of  timber  stands  through  the 
elimination  of  the  more  palatable  species  and  dominance  of  species  that 
are  less  palatable.  An  example  is  the  transition  from  maple  and  ash  to 
blue  beech,  ironwood,  and  beech  in  many  areas  in  the  Middle  Atlantic 
States. 

Damage  to  timber  by  bears  has  been  observed  mainly  in  the  Olympic 
Peninsula  area  of  western  Washington,  in  western  Oregon,  and  in  Cali- 
fornia. Bears  damage  or  kill  young  timber  during  spring  and  early 
summer  by  stripping  bark  and  eating  the  succulent  cambium  layer®  It 
has  been  estimated  that  one  lumber  company  in  California  has  recently 
been  suffering  bear  damage  of  700  to  900  board  feet  per  acre  per  year 
over  an  area  of  53,000  acres.  Damage  tends  to  be  concentrated  in  small 
areas  and  is  serious  only  in  second-growth  stands. 

Rabbit  deunage  to  commercial  forest  stands  occurs  mainly  in  the  Lake 
States,  New  England  and  in  the  Pacific  Northwest,  and  results  from  the 
destruction  of  reproduction  by  browsing  the  entire  plant  in  the  case  of 
seedlings,  and  by  clipping  shoots  or  girdling  the  main  stems  of  repro- 
duction. In  more  advanoed  reproduction,  girdling  and  repeated  clipping 
may  retard  stand  establishment  and  result  in  forked  stems  and  bushy 
trees.  Where  rabbits  are  numerous  they  are  a serious  threat  to  the 
success  of  Douglas-fir  and  pine  plantations  in  the  Pacific  Northwest  and 
in  California. 

Porcupine  damage  occurs  mainly  in  the  West  and  the  North,  and  mostly  in 
the  winter  months  when  porcupines  obtain  their  food  chiefly  by  feeding 
on  the  inner  bark  and  cambium  layer  of  young  pines  and  northern  hard- 
woods. They  girdle  stems  of  small  trees  near  the  ground,  but  on  larger 
trees  they  feed  in  the  upper  portion  of  the  bole.  The  principal  damage 
consists  of  partial  or  complete  girdling  of  the  trunk  and  branches. 
Although  few  trees  are  killed  outright  growth  is  reduced  and  many  are 
deformed  or  weakened  and  made  susoeptible  to  insect  and  disease  attack. 

The  killing  of  trees  for  food  by  beaver  occurs  throughout  the  range  of 
this  animal.  However,  this  damage  and  the  flooding  of  stands  are  usual- 
ly limited  to  small  areas  and  are  not  important  factors  in  timber 
manag emento 

Forest  tree  seeds,  particularly  of  conifers,  are  important  food  for 
many  small  mammals  and  birds,  and  the  impact  on  establishment  of  tree 
reproduction  can  be  severe®  The  most  widespread  and  important  of  the 
seed-eating  mammals  are  the  white-footed  mice,  tree  squirrels,  and 
chipmunks,  but  there  are  many  others.  Many  species  of  birds  also  feed 
on  tree  seeds. 
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Tree  squirrels  cause  damage  not  only  by  consuming  seeds  but  also  by  con© 
cutting,  often  before  seed  maturity*  Tree  squirrels  are  particularly 
heavy  consumers  of  coniferous  seeds  under  natural  conditions,  and  have 
been  known  to  take  as  high  as  70  to  75  percent  of  the  seed  crop  in  some 
areas* 

White-footed  mice,  because  of  their  fondness  for  tree  seed,  their  wide 
distribution,  and  high  reproductive  capacity,  are  sometimes  the  most 
important  single  factor  limiting  successful  forest  regeneration,  par- 
tieularly  in  the  Pacific  Northwest,  Favorable  habitat  conditions  for 
these  mice  are  created  as  a result  of  fir©  and  slash  burning*  The  new 
vegetation  appearing  on  such  arms  provides  abundant  food  and  results 
in  a buildup  of  the  mouse  populations®  The  increased  animal  pressure 
often  leaves  little  opportunity  for  successful  natural  or  artificial 
seeding®  It  has  been  estimated  that  a rodent  population  of  24  de@r  mice 
and  one  or  two  chipmunks  per  acre  will  destroy  not  less  than  80  percent 
of  any  coniferous  seed  sown  before  it  can  germinate® 

Animal  Damage  Can  Be  Controlled 

The  only  feasible  means  of  reducing  and  controlling  forest  damage  by 
livestock  and  big  game  is  through  good  rang©  practices  and  gam©  manage- 
ment® Th®  us®  of  forest  types  by  these  animals  is  not  incompatible 
with  timber  production  provided  the  animals  are  managed  on  the  basis 
of  proper  utilisation  of  key  forage  plants*  Control  of  forest  damage 
by  game  and  livestock  requires  the  establishment  of  specific  carrying- 
capacity  standards  in  a multiple  us®  forest  program® 

Proper  big  gam©  management  requires  that  gam©  numbers  be  maintained  at 
levels  which  should  considerably  reduce  conflicts  between  gam©  and 
forests®  Thus,  in  areas  where  gam®  aniimls  are  damaging  their  habitat, 
hunting  seasons  should  b©  liberalized  and  the  harvest  of  surplus  aniraals 
by  sport  shooting  encouraged  in  order  to  maintain  desirable  numbers. 
Proper  multiple  us®  forest  imnagement  also  often  requires  that  silvi- 
cultural practices  b©  modified  to  maintain  desirable  game  habitats®  In 
most  areas  where  gam®  problems  have  developed,  progress  is  being  mad® 
toward  obtaining  proper  livestock  and  big  gam©  herd  management. 

Direct  control  methods  that  have  been  used  to  prevent  animal  damage  to 
forests  include  fencing,  trapping,  snaring,  shooting,  and  the  us®  of 
poisons  and  repellents.  Although  fencing  ©an  be  used  in  small  areas  to 
control  a number  of  animals  that  damage  forest  tre®  crops,  th®  high  cost 
is  seldom  justified.  It  is  sometimes  practical  to  control  domestic 
livestock  by  fencing  where  high  value  tree  crops  ©r  plantations  are 
involved® 

Control  of  small  rodents  is  extremely  difficult,  largely  because  small 
mammal  populations  recover  so  rapidly  after  being  reduced  by  control 
measures.  Poison®  have  been  effective  on  small  areas,  but  th©  costs  are 
high®  Trapping  on  large  areas  is  not  practical®  Moreover,  recent 
studies  indicate  that  certain  seed-eating  rodent®,  particularly  deer 
mice,  consume  l&rg®  numbers  of  certain  insect  ©n@mi@®  of  forest  trees® 
Recent  developments  in  the  us©  of  repellents  in  treating  seeds  s@sm  to 
offer  real  promise  for  eontrol  of  small  rodent  damage  to  plantations® 
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The  porcupine's  conspicuousness,  slow  gait,  and  dependence  on  quills  for 
protection  makes  control  by  clubbing  or  shooting  easy,  and  systematic 
hunting  as  a control  project  is  justified  where  porcupine  concentrations 
are  heavy  or  especially  valuable  stands  are  being  damaged.  Other  por- 
cupine control  methods  that  have  been  used  with  varying  success  include 
trapping,  poisoning  with  strychnine  baits,  and  fencing, 

Snowshoe  hare  control  through  reduction  in  numbers  is  not  often  prac- 
tical except  in  small  areas.  Other  methods  to  prevent  damage  must  be 
sought  where  large  areas  are  involved.  Effective  repellents  have  been 
devised  which  are  practical  to  apply  to  nursery  seedlings  prior  to 
planting  in  hare  habitats  but  will  protect  them  only  until  new  growth 
develops, 

Beaver  can  be  effectively  controlled  by  trapping.  Most  States  have 
rigid  control  on  beaver  trapping  and  the  removal  of  beaver  that  are 
doing  damage  is  done  by  State  employees  or  licensed  trappers.  The 
obvious  method  for  control  of  deer,  bear,  and  other  big  game  animal 
populations  that  have  grown  to  a point  where  they  are  causing  damage 
to  their  food  supply  is  through  liberalized  hunting  seasons. 

Records  available  on  direct  expenditures  for  the  control  of  animal 
damage  in  1952  indicate  that  less  than  $100,000  was  spent  for  this  pur- 
pose, This  was  mostly  for  hog  control  in  the  South  and  rodent  and  bear 
control  in  the  West, 

WEATHER  EFFECTS  DESTRUCTIVE  TO  TIMBER 

The  damage  to  timber  from  rigorous  weather  effects  in  1952  amounted  to 
957  million  cubic  feet  of  growing  stock,  including  3,869  million  board 
feet  of  sawtimber,  or  9 percent  of  the  total  national  growth  impact  from 
all  sources  (table  1),  This  loss,  like  the  fir©  loss,  varies  consider- 
ably from  year  to  year,  especially  in  certain  regions.  Most  of  it 
(88  percent)  was  outright  mortality,  with  a minor  fraction  attributed 
to  growth  loss  (table  1 and  fig,  2),  The  West  suffered  a 1952  loss, 
primarily  from  storm  damage,  that  far  exceeded  the  losses  from  similar 
causes  in  the  Worth  and  South  combined  (table  21), 

Weather  factors  are  tremendously  important  causes  of  loss  in  certain 
regions  and  minor  in  others.  Thus,  in  the  Pacific  Northwest,  where  some 
of  the  great  historical  blowdowns  have  occurred,  mortality  from  storms 
exceeded  that  from  any  other  cause,  making  up  40  percent  of  the  regional 
mortality  in  1952,  In  this  region  alone  1,613  million  board  feet  of 
timber  was  lost,  largely  from  wind.  In  the  Northern  Rocky  Mountain 
region  wind  caused  mortality  that  was  exceeded  only  by  insects.  Wind 
is  periodically  important  in  all  of  the  western  regions.  It  prostrates 
trees  over  great  acreages,  blows  down  root- rotted  trees,  and  sets  the 
stage  for  insect  attacks  and  fir®. 

Hurricane  winds  are  frequent  in  much  of  the  South,  and  in  reoent  years 
have  occasionally  been  damaging  throughout  all  of  the  States  bordering 
the  Atlantic  Ocean,  Tornadic  winds  are  an  annual  occurrence  in  the 
South,  but  unlike  hurricanes,  they  usually  cause  damage  in  only  a very 
narrow  path*  Ice,  frost,  hail,  and  snow  damage  cause  periodic  losses 


- 60  - 


in  th©  West,  in  the  entire  North,  and  southward  through  the  Appalachian 
Mountains*  An  important  damaging  after-effect  of  ic®  stems  is  the 
heart  rot  that  develops  as  & result  of  limb  and  top  breakage* 

Lightning  causes  notable  damage  in  many  regions  and  is  probably  worse 
in  the  Southern  Rooky  Mountain  region  than  anywhere  els©  in  the 
country*  The  loss  of  individual  trees  by  lightning  strikes  is  minor 
compared  to  the  fires  and  bark  beetle  infestations  that  so  often  follow. 
Lightning  also  exposes  trees  to  attack  by  oak  wilt  and  other  diseases* 

Drought  causes  important  losses  periodically  in  most  regions,  with 
California,  the  Southern  Rookies,  the  Plains,  and  the  South  suffering 
the  most  frequently®  For  example,  pine  plantations  were  damaged  exten- 
sively during  the  1952  drought  in  the  South*  When  the  full  effects  of 
droughts  are  known,  the  damages  ascribed  to  them  may  be  increased* 

Some  maladies  of  unknown  cause  such  as  birch  diebaok  and  sweetgum 
blight,  and  attacks  by  some  insects  such  as  the  southern  pine  beetle, 
nay  prove  to  be  brought  about  primarily  by  drought*  Other  weather*- 
induced  losses  are  caused  by  rook  and  snow  slides,  hot  winds  in  the 
West,  and  by  a variety  of  other  disturbances* 

There  are  some  opportunities  for  reducing  losses  from  weather  damage. 
Harvest  outs  can  be  regulated  to  leave  sufficient  trees  properly  spaced 
and  in  patterns  that  help  reduce  blowdown,  and  logging  steep  areas  can 
be  minimised  to  avoid  snows ltdes  and  earth  slides  following  heavy  rains® 
Forest  composition  can  also  be  regulated  toward  more  wind-  or  ice- 
resistant  species*  The  reduction  of  loss  following  damage  from 
extreme  weather  conditions  is,  however,  largely  a matter  of  salvage* 

Salvage  of  Stom- damaged  Timber 

Ihere  weather  'damage  is  sporadic  and  light,  there  is  little  opportunity 
for  salvage  unless  th®  killed  timber  is  readily  accessible  to  current 
logging  operations  or  the  area  is  under  intensive  management*  Hhere 
weather- damaged  timber  is  concentrated,  and  of  high  value,  there  is 
usually  a greater  opportunity  for  salvage,  provided  prompt  plans  are 
made  to  shift  logging  operations  into  the  damaged  timber  and  to  build 
such  access  roads  as  are  needed  before  the  timber  values  decline. 

Recent  wind  damage  in  the  West  has  been  in  rugged  timbered  areas  re- 
quiring a large  investment  for  access  roads®  For  example,  in  the  case 
of  the  windstorm  of  1949  which  blew  down  365  million  board  feet  of 
timber  in  th©  Northern  Rocky  Mountain  region,  an  appropriation  of 
• 9,  000,000  was  obtained  in  1953  to  build  roads  into  the  damaged  national 
forest  lands® 

Ah  even  larger  road  construction  program  to  salvage  windthrovm  and 
insect-killed  timber  on  public  lands  in  th©  Pacific  Northwest  has  been 
found  necessary  by  both  private  and  public  agencies®  In  general,  most 
private  land  in  "die  West  is  more  accessible  than  the  public  forest  land 
that  includes  vast  inaccessible  areas  where  millions  of  board  feet  of 
killed  timber  go  to  waste  annually  because  of  lack  of  roads®  A greatly 
stimulated  access  road  program  is  needed  for  these  areas® 
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In  the  North  and  South,  accessibility  is  good  enough  to  make  major 
salvage  operations  generally  feasible.  In  the  New  England  hurricane  of 
1938,  almost  half  of  the  timber  killed  was  salvaged.  Salvage  from 
storm  damage  usually  requires  quick  opportunities  for  use  of  the  wood, 
ready  access,  and  mill  facilities  to  handle  unexpectedly  large  quan- 
tities of  killed  timber® 

CATASTROPHIC  TIMBER  DESTRUCTION  SINCE  1900 

Every  so  often,  the  timber  destroyed  by  fire,  insects,  disease,  or  wind 
is  so  great  that  the  event  is  considered  a catastrophe.  For  the  pur- 
pose of  this  Timber  Resource  Review,  a catastrophe  is  defined  as  an 
unpredictable  event  characterised  by  a combination  of  unusual  severity 
and  concentrated  loss  in  both  time  and  area  and  of  sufficient  magnitude 
to  cause  major  dislocation  of  forest  management  or  timber  utilization  in 
a given  region.  Although  the  loss  is  usually  suffered  in  a period  of 
less  than  a year,  it  may  extend  over  more  than  a year  in  the  case  of 
insect  and  disease  attack.  The  Tillamook  burn  of  1933,  the  New  England 
hurricane  of  1938,  the  Engelmann  spruce  beetle  destruction  of  timber  in 
Colorado  between  1940  and  1951,  and  the  chestnut  blight  are  examples  of 
the  sorb  of  events  inoluded  in  this  category® 

The  timber  losses  resulting  from  catastrophes  which  have  occurred  since 
1900,  and  which  met  the  requirements  of  the  definition  are  listed  in 
table  22®  They  exceeded  122  billion  board  feet,  of  whioh  approximately 
16  billion  were  salvaged.  Insects  caused  the  greatest  loss,  exceeding 
52  billion  board  feet®  Fir©  caused  nearly  32  billion  board  feet  of 
loss;  wind  over  19  billion  and  disease  18  billion  board  feet. 

In  estimating  our  capacity  to  meet  future  timber  needs  allowance  must 
be  mad©  not  only  for  the  largely  expected  or  reasonably  predictable 
losses  from  destructive  forces,  as  typified  by  the  current  losses  pre- 
sented in  table  1,  but  also  for  the  unpredictable  catastrophic  losses 
that  will  undoubtedly  occur  at  intervals  in  the  future®  The  net  timber 
loss  from  these  events  is  estimated  to  average  about  2 billion  board 
feet  a year® 

The  West,  with  a catastrophic  loss  of  79  billion  board  feet  (table  23) 
had  75  percent  and  the  East  25  percent  of  the  total  catastrophic  loss. 
This  difference  is  probably  due  mainly  to  the  larger  volumes  of  timber 
per  acre  in  the  West  and  the  more  extensive  areas  of  virgin  forest 
which  are  particularly  susceptible  to  insect  attack,  wind,  and  fire. 

Three  memorable  fires  of  catastrophic  proportions  are  listed.  These 
are  the  Yacolt  fires  of  1902,  the  Idaho-Montana  fires  of  1910,  and  the 
Tillamook  bum  of  1933.  The  famous  Cloquet  fire  of  1918  in  Minnesota 
was  not  included  because  this  burned  largely  on  cutover  land  and  hence 
did  not  kill  a volume  of  timber  comparable  to  the  others. 

Due  to  the  concentration  of  volume  of  timber  killed  in  area  and  in  time, 
21  percent  of  the  timber  killed  in  the  three  catastrophic  fires  was 
salvaged.  With  the  more  recent  burns,  the  percentage  of  salvage  has 
greatly  increased  due  to  better  equipment  and  accessibility  and  this 
trend  towards  greater  utilization  should  continue® 
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Table  22. —Catastrophic  timber  destruction  since  1900 
(Continental  United  States) 


Major  cause 

States 

Years 

involved 

• 

: Approxl- 
: mate 

: volume 
: killed 

Approxi- 

mate 

volume 

salvaged 

Percent 

of 

killed 

volume 

salvaged 

Million 

Million 

hd.  ft. 

bd.  ft. 

Insects: 

Spruce  budworm 

New  England 

1910-19 

8,000 

900 

0 • 

Spruce  budworm 

Lake  States 

1913-26 

5,800 

(l/> 

• • 

Mountain  pine  beetle 

Idaho-Mont&na 

1911-35 

15,000 

50 

• • 

Western  pine  beetle 

Oregon 

1921-37 

12,000 

(i/) 

0 • 

Western  pine  beetle 

California 

1931-37 

6,000 

(1/) 

• 0 

Engelmsan  spruce  beetle 

Colorado 

1940-51 

5,000 

29 

• © 

Total 

• • 

•• 

52,400 

979 

2 

Fire: 

Yacolt  fires 

Washington 

1902 

12,000 

1,000 

• © 

Idaho-Montana  fires 

Idaho-Montana 

1910 

8,000 

0/  8°° 

© • 

Tillamook  burn 

Oregon 

1933 

11,830 

i/5,000 

• • 

Total 

•• 

•• 

31,830 

6,800 

21 

Wind: 

Olympic  blowdown 

Washington 

1921 

5,000 

200 

9 * 

New  England  hurricane 

New  England 

1938 

2,650 

1,250 

9 • 

Douglas -fir  blowdown  and 

i/l,000 

bark  beetle  attack 

Oregon-Washington 

1949-52 

12,000 

•• 

Total 

9 9 

.. 

19,650 

2,450 

12 

Disease : 

Chestnut  blight 

Northern 

1912-24 

13,396 

5,063 

9 « 

Chestnut  blight 

Southern 

1925-40 

4,757 

755 

• « 

Total 

• • 

a • 

18,153 

5,818 

32 

Total,  all  causes 

© • 

• © 

122,033 

16,047 

O 9 

l/  Salvage  nil  or  no  estimate  available. 
2/  Salvage  still  in  progress. 
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Table  23 . —Catastrophic  timber  destruction  by  location  and  period 
since  1900  (Continental  United  States) 


Location  and  : Approximate  : Approximate 

approximate  period  : volume  killed  : volume  salvaged 


: : 

Million 

Percent 

Million 

Percent  of 

bd.  ft. 

of  total 

bd.  ft. 

killed  volume 

East: 

First  (1900-25) 

27,196 

22 

5,963 

22 

Second  (1926-52) 

7,407 

6 

2,005 

27 

Total 

34,603 

28 

7,966 

23 

West: 

First  (1900-25) 

25,000 

21 

2,000 

8 

Second  (1926-52) 

62,430 

51 

6,079 

10 

Total 

87,430 

72 

8,079 

9 

Total 

122,033 

♦ • 

16,047 

13 
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Wind  has  also  caused  three  major  catastrophes  in  the  last  52  years*  The 
Olympic  blowdown  of  1921,  the  New  England  hurricane  of  1938,  and  the 
Douglas-fir  blowdown  and  bark  beetle  attack  of  1949  to  1952  are  well 
known  to  foresters*  Most  of  the  latter  blowdown  occurred  in  December, 
1951*  Loss  from  wind  tends  to  be  concentrated  in  respect  to  time  and 
place,  and  as  a consequence  a high  percentage  of  timber  thus  killed  can 
often  be  salvaged®  Very  little  of  the  Olympic  blowdown  of  1921  was 
salvaged  because  of  inaccessibility  and  lack  of  equipment  and  markets  at 
that  time®  Following  the  New  England  hurricane  of  1938,  salvage  opera- 
tions were  organized  by  the  Forest  Service  on  an  emergency  basis  and 
47  percent  of  this  loss  was  salvaged® 

The  recent  heavy  losses  from  wind  and  bark  beetles  in  the  Douglas-fir 
stands  of  western  Oregon  have  brought  about  a determined  effort  on  the 
part  of  all  agencies.  Federal,  State,  and  private,  to  salvage  a high 
percentage  of  this  loss®  One  billion  board  feet  has  already  been  sal- 
vaged and  the  work  is  still  in  progress* 

Catastrophic  insect  losses  have  been  spread  out  over  large  areas  and 
over  periods  of  may  years®  As  a consequence,  the  problem  of  salvage 
can  become  a gigantic  one®  Yet,  only  2 percent  of  the  timber  destroyed 
in  the  catastrophic  insect  outbreaks  cited  in  table  22  has  been  reported 
as  salvaged®  The  opportunities  for  salvaging  ins ect-ki lied  timber  are 
increasing  considerably  and  progress  is  being  mad®  in  meeting  this 
problem® 

The  chestnut  blight  hag  killed  the  entire  commercial  stand  of  chestnut 
over  a period  of  50  years,  extending  down  from  New  England  and  the 
Middle  Atlantic  Regions  into  the  deep  South*  Because  of  the  eoimnercial 
value  of  the  tree,  its  wide  use,  its  accessibility,  and  durability^ 

32  percent  of  the  killed  chestnut  volume  was  salvaged® 

Fire  and  wind  damage  often  bring  about  increased  losses  from  insects  and 
disease®  For  example,  the  recent  Douglas-fir  blowdown  in  Oregon  of 
10  billion  board  feet  resulted  in  an  additional  2 billion  board  feet  of 
Douglas-fir  timber  killed  by  bark  beetles®  Also,  these  large  areas  of 
insect- killed  and  blowndown  timber  greatly  increase  the  chance  for  a 
holocaust®  Many  of  the  more  serious  fires  in  Idaho  and  Montana  have 
been  in  areas  of  early  ’’bug-killed”  timber® 

Catastrophes  by  fire,  insects,  and  disease  should  be  largely  preventable 
by  early  recognition  and  prompt  control  measures©  Many  epidemics  such 
as  those  in  today’s  unman&ged-  stands  may  be  avoided  by  improved  silvi- 
culture® Little  can  be  done  to  prevent  wind  damage  but  prompt  utiliza- 
tion of  windthrown  timber  will  do  much  to  minimize  this  loss®  If  these 
various  measures  are  taken,  some  of  our  largest  timber  losses  can  be 
avoided® 

THE  OUTLOOK  FOR  REDUCING  TIMBER  LOSSES 

In  this  report  it  has  been  shown  that  a loss  of  44  billion  board  feet 
of  sawtimber  will  result  from  the  destructive  events  of  1952*  This 
loss  is  equivalent  to  92  percent  of  the  sawtimber  growth  or  90  percent 
of  the  cut  in  1952®  It  is  obvious,  therefor®,  that  the  extent  to  which 
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such  losses  can  be  reduced  will  have  a significant  bearing  on  our  future 
timber  supply,  While  there  is  no  fully  satisfactory  basis  available  for 
establishing  longterm  trends  in  growth  impact  for  each  type  of  destruc- 
tive agency,  it  is  possible  to  foresee  general  trends  from  study  of  the 
data  presented  and  from  knowledge  of  the  manner  in  which  fires,  diseas es^ 
insects,  and  other  factors  operate. 

If  the  annual  acreage  burned  decreases  as  expected,  timber  losses  will 
be  proportionately  reduced.  Much  of  the  early  gain  will  be  made  on 
lands  now  unprotected  that  are  poorly  stocked  and  which  have  been  burn- 
ed repeatedly  over  the  years.  Nevertheless,  the  reduced  impact  of  fire 
on  our  timber  supply  will  be  substantial.  Table  24  shows  the  reduc- 
tions in  growth  impact  that  are  expeoted  to  be  achieved  by  I960,  Loss- 
es due  to  1952  fires  and  fires  of  the  average  year  are  contrasted  with 
those  expected  in  I960,  The  estimated  reduction  for  the  Nation  is 
35  percent  of  the  growth  impaot  on  growing  stock  for  the  recent  average 
year,  A large  percentage  reduction  is  expeoted  for  the  North  and  West 
but  the  major  gain  will  be  in  the  South  where,  through  improved  fire 
control,  timber  damage  should  be  reduced  by  more  than  460  million  cubic 
feet  per  year.  Much  of  this  gain  will  come  from  less  basal  wounding  of 
hardwoods  and  reduced  destruction  of  seedlings  and  saplings.  The  gains 
in  the  West  will  be  primarily  through  reduction  of  coniferous  s&wtimber 
mortality. 

The  longer-term  outlook,  although  less  definite,  is  still  encouraging. 
All  signs  point  to  fewer  man-caused  fires,  and  more  intensive  fire 
control,  with  corresponding  reductions  in  burned  area,  all  of  which  add 
up  to  less  timber  loss.  Certain  counteracting  factors  will  operate 
against  indefinite  continuation  of  downward  trends  in  fire  losses. 

As  growing  stock  increases  and  timber  quality  improves,  the  timber 
values  subject  to  loss  by  fire  will  be  greater.  The  tremendously  in- 
creasing use  of  forests  by  the  public,  greater  industrial  development, 
more  extensive  logging,  and  similar  changes  will  add  to  future  forest 
fire  risk  and  hazard* 

Fire  protection,  under  the  present  pattern,  has  made  substantial  pro- 
gress in  reducing  losses  from  a great  potential  threat.  Its  continu- 
ation promises  further  gains®  The  Clarke-McNary  Act  of  1924  estab- 
lished the  pattern  under  which  these  gains  were  accomplished.  Similar 
opportunities  to  reduce  losses  from  forest  insects  and  diseases  will 
result  from  the  extension  and  intensification  of  the  survey  and  control 
activities  authorized  by  the  Forest  Pest  Control  Act  of  1947,  This  Act 
authorizes  the  Secretary  of  Agriculture  to  provide  for  detection, 
appraisal,  and  control  of  insects  and  diseases  on  Federal  forest  lands 
and  provides  the  basis  for  cooperating  with  State  and  private  organiza- 
tions in  detecting  and  controlling  pests  on  non- Federal  lands. 

The  Forest  Service  regional  experiment  stations  have  been  delegated 
responsibility  to  conduct  insect  and  disease  detection  surveys  on  all 
forest  lands  for  the  purpose  of  locating  abnormal  occurrences  of  pests 
at  early  stages.  Detection  is  developed  primarily  on  a voluntary 
basis  by  the  Forest  Service  among  many  State  and  industrial  foresters 
and  private  landowners® 
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Table  24.  -—Estimated  growth  impact  from  fire  on  commercial 
forest  land  in  I960  compared  to  1952  and  the 
average  year  1943-52  (Continental  United  States) 


Growth  impact 

Estimated  growth  impact 

Section 

1952 

s Average  year 
: 1948-52 

I960 

| Reduction 

* as  percent 

* of  average 

Million 
cu«  ft. 

Million 
cu.  ft. 

Million 
cu.  ft. 

Horth 

193 

92 

44 

52 

South 

1,378 

1,477 

1,015 

31 

West 

115 

235 

119 

49 

Total,  U.  S. 

1,686 

1,804 

1,178 

35 
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The  Forest  Service  technicians  in  the  experiment  stations  follow  up 
detection  reports  and  make  detailed  appraisals  of  infestations  on  all 
lands.  Recommendations  on  the  technical  feasTbility  and  soundness  of 
a control  project  are  made  in  the  appraisal  report  on  the  basis  of  the 
extent,  activity,  damage,  and  potential  threat  of  the  insect  or  disease 
and  on  the  basis  of  knowledge  of  control  methods.  If  the  outbreak  is 
on  Federally- owned  lands,  the  responsible  local  landm&nager  recommends 
for  or  against  a control  project  after  balancing  costs  against  the 
extent  to  which  losses  can  be  prevented.  The  State  forester  performs 
this  function  if  the  insect  or  disease  problem  Is  on  state  or  private 
lands. 

All  recommendations  for  control  projects  are  considered  and  priorities 
are  assigned  for  selected  projects  by  the  Chief  of  the  Forest  Service 
who  also  allots  funds  appropriated  for  control  work.  For  projects  on 
Federal  lands,  the  administrative  unit  of  the  agency  involved  plans  and 
conducts  the  control  job  with  technical  assistance  from  the  experiment 
station  personnel.  Such  jobs  are  financed  entirely  from  Federal  funds. 
State  foresters  usually  take  the  lead  in  planning  and  conducting  con- 
trol projects  on  State  and  private  land®  but  get  assistance  from 
industrial  foresters  and  Forest  Service  technicians.  Contribution  of 
Federal  funds  in  sharing  the  costs  of  control  on  State  or  private  lands 
is  flexible,  depending  upon  circumstances  and  upon  the  nature  of  inter- 
mingled land  ownership.  Under  the  present  policy,  25  percent  and 
occasionally  as  much  as  one-third  of  the  cost  of  a project  on  State  or 
private  lands  may  b©  contributed  from  Federal  sources®  During  the 
control  job.  Forest  Service  entomologists  and  pathologists  give  tech- 
nical guidance  as  needed  to  insure  proper  use  of  the  best  control 
techniques.  They  make  inspections  during  control  operations  and  con- 
duct post-control  surveys  to  evaluate  the  effectiveness  of  the  work. 

The  entire  pest  control  survey  activity  is  relatively  new  but  gives 
promise  of  being  an  effective  system  where  control  of  losses  dictates 
the  need  for  direct  attack  upon  forest  pests. 

In  other  directions  there  is  no  question  but  that  progress,  although 
slow,  is  being  made  in  reducing  losses  from  forest  diseases®  Sine© 

73  percent  of  the  1952  sawtimber  impact  from  disease  ms  attributed  to 
the  heart  rots,  gains  in  reducing  their  losses  would  be  particularly 
important.  The  outlook  for  major  gains  in  thi®  field  is  promising  in 
view  of  anticipated  reduction  in  fire-scarring  and  logging  injury# 
together  with  the  gradual  dying  and  elimination  of  badly  damaged  and 
decadent  timber  by  cutting,  poisoning,  or  girdling. 

Progress  is  being  made  in  selection  and  breeding  for  resistance  to 
blister  rust,  littleleaf,  and  other  forest  diseases®  Blister  rust  con- 
trol is  becoming  more  efficient  with  new  mechanical  and  chemical  means 
of  Ribes  eradication,  and  oak  wilt  control  methods  have  been  simplified. 
Large-scale  control  against  dwarf -mistletoe  has  only  recently  been 
started.  A substantial  reduction  in  disease  mortality  is  expected  in 
most  regions  during  the  next  half  century,  provided  no  serious  new 
killing  diseases  make  important  inroads  on  commercial  species. 
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Although  little  data  are  available  on  which  to  base  th©  future  trends  in 
timber  losses  from  insects,  several  factors  point  to  an  improved  situa- 
tion* More  than  half  of  the  loss  from  insects  today  is  due  to  mortality 
in  western  sawtimber.  However,  the  amount  of  insect-susceptible  old 
growth  is  being  steadily  reduced  and  special  cuttings  to  remove  poten- 
tial insect  host  trees  are  being  extended.  Future  insect  control 
through  silvicultural  practices  will  likely  increase  in  effectiveness 
as  we  learn  more  about  insect  activities  in  relation  to  surrounding 
conditions.  Control  of  stand  composition  to  remove  susceptible  tree 
species,  thinning  to  reduce  density,  and  th©  development  and  use  of 
insect-resistant  strains  of  trees  will  all  aid  in  reducing  future  in- 
sect losses. 

The  development  of  new  insecticides  to  combat  both  defoliating  insects 
and  bark  beetles,  and  new  methods  of  application,  have  been  outstanding 
in  recent  years.  Continued  improvement  in  both  insecticides  and 
methods  of  use  is  expected,  with  extension  of  better  direct  control 
practices  to  more  kinds  of  insects*  Methods  of  biological  control 
against  forest  insects  have  not  been  fully  explored  and  developed,  but 
the  spread  of  virus  and  other  insect  diseases  by  airplane  holds  great 
promise®  Wider  us©  of  insects  that  prey  on  damaging  insects  is  ex- 
pected in  th©  future® 

Although  th®  longterm  outlook  for  the  reduction  of  losses  from 
diseases  and  insects  is  favorable,  such  progress  will  doubtless  be 
gradual,  tempered  by  some  setbacks,  and  measured  to  a considerable 
degree  by  progress  in  research  and  in  the  implementation  of  eoor** 
dlnated  and  cooperative  control  efforts  among  State,  Federal  and 
private  timberland  owners* 

Animal  damage  to  timber  should  gradually  lessen  in  the  future,  as  a 
better  understanding  of  animal  problems,  including  animal  management 
and  control,  is  achieved.  Wild  hogs  in  the  South  are  in  steady  decline, 
control  of  rodents  is  slowly  improving,  and  better  livestock  management 
on  woodland  and  forest  range  are  expected  to  result  in  less  timber  loss. 
Big  gam©  animal®,  on  the  increase  for  many  years,  are  being  aanaged 
better  in  some  parts  of  th©  country  so  as  to  balance  hes*d  size  with 
available  food.  However,  many  factors  will  continue  to  influence  in- 
tensive big  game  manag ament  so  that  reductions  in  timber  damage  due  to 
deer  especially  will  be  difficult  to  achieve. 

When  th®  progress  being  mad©  in  th®  control  of  all  destructive  agencies 
is  viewed  in  the  aggregate  and  the  results  are  contemplated,  our  future 
forests  take  on  a definite  pattern®  Lessened  damage  by  fire,  diseases, 
insects,  and  other  agencies  will  result  in  better  stocking  of  many 
forest  areas  now  sparsely  stocked  or  bar®.  Gradually,  the  numbers  of 
small  trees  in  cordwood  and  sawtimber  sizes  will  become  more  plentiful® 
Less  basal  wounding  will  result  in  reduced  decay  and  fewer  rotten  cull 
trees  will  be  present  in  our  forests.  Fewer  dead  and  dying  trees  will 
be  in  evidence  because  of  affective  prevention  of  mortality  and  more 
complete  salvage  when  losseg  occur.  Thus,  tomorrow's  forests  will 
present  a different  picture  as  we  capture  much  of  the  44  billion  board 
feet  of  sawtimber  which  in  1952  w®  see  as  the  impact  from  destructive 
agencies. 
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Regions  and  Sections  used  in  the  Timber  Resource  Review 
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CONDITION  OF  RECENTLY  CUTOVER  LANDS 


INTRODUCTION 

The  current  and  future  growth  in  volume  of  forests  is  greatly  in- 
fluenced by  certain  conditions  of  forest  stands  after  cutting.  These 
conditions  can  result  in  maintenance  of  precutting  growth  or  even  an 
increase  of  growth.  They  can  also  result  in  growth  at  very  low  volumes 
for  many  years  after  cutting.  The  quality  or  usefulness  of  the  growth 
is  similarly  affected  by  these  conditions. 

It  is  estimated  that  from  2 to  k percent  or  from  10  million  acres 
to  20  million  acres  of  our  commercial  forest  lands  are  cutover  each 
year  to  supply  the  national  mrket  for  wood  products . Already  over 
half  of  our  annual  timber  cut  is  derived  from  stands  previously  cut- 
over. In  1952,  26.3  billion  beard  feet  of  sawtimber  or  5^  percent  of 
the  national  total  sawtimber  cut  was  derived  from  commercial  lands  of 
the  North  and  South  combined®  The  cut  of  growing  stock  from  these 
sections  was  7.0  billion  cubic  feet  or  65  A percent  of  the  national 
total.  Since  almost  no  virgin  timber  remins  in  these  sections  a very 
significant  portion  of  the  annual  timber  cut  is  thus  being  supplied 
from  areas  cutover  at  least  once.  In  addition  to  the  sizeable  portion 
of  our  annual  supplies  derived  from  eastern  areas  already  cutover, 
second  growth  in  parts  of  the  West  is  being  cut  for  timber  products® 
Stands  of  young-growth  sawtimber,  poletimber,  seedlings  and  saplings 
and  non-stocked  areas  now  make  up  6l  percent  of  all  western  commercial 
forest  lands.  About  JO  percent  of  the  sawtimber  inventory  of  all 
regions  is  found  on  comasrcial  forest  lands  of  the  West  and  Coastal 
Alaska,  a substantial  portion  of  this  volume  being  in  old-growth 
stands • 

As  cutting  in  these  old-growth  areas  proceeds  their  volume  and  area 
will  be  reduced  with  the  result  that  even  higher  proportions  of  our 
annual  needs  for  wood  mast  be  found  on  areas  previously  cutover. 
Eventually  all  forest  products  will  necessarily  coma  from  timber 
grown  on  such  areas  ® Thus  the  productive  condition  of  cutover  lands 
has  an  important  bearing  upon  future  supplies  and  the  capacity  of 
these  areas  to  supply  wood  requirements  in  the  years  ahead. 

The  condition  of  cutover  lands  is  only  one  of  several  important 
factors  affecting  current  and  future  growth  of  domestic  timber.  Other 
important  ones  such  as  protection  and  planting  are  covered  as  separate 
portions  of  Chapter  IV.  Reference  to  still  others  is  found  elsewhere. 

The  term  "recently  cutover  lands"  as  used  in  this  report  refers  to 
those  commercial  forest  areas  from  which  trees  were  removed  for  the 
manufacture  of  forest  products  during  the  period  January  1,  19^7  to 
the  date  of  field  examination  in  1953  or  195^®  Excluded  from  the 
survey  were  those  areas  where  cutting  was  part  of  a conversion  from 
forest  to  other  use,  where  cutting  was  done  on  noncommercial  forest 
land  and  where  cutting  was  incidental  to  home  use  on  small  properties 
or  to  construction  of  roads,  bridges,  administrative  sites  and  similar 
developments  on  larger  private  or  public  forests. 


The  specific  information  obtained  in  the  survey  and  reported  on  here 
includes : 

1.  A productivity  classification  of  recently  cutover  lands  by 
size  and  type  of  ownership,  geographical  location  and  forest 
type  group. 

2.  Identification  by  ownership  class,  location,  forest  type 
group  and  specific  condition  of  cutover  area;  those  recently 
cut  lands  having  adverse  effects  upon  the  national  level  of 
growth  as  compared  with  those  which  tend  to  maintain  or  in- 
crease this  level. 

3.  Related  material  on  residual  stand -size  class,  type  of 
primary  products  removed  in  recent  cuttings  by  broad  size 
classes  and  the  results  of  an  intensified  survey  on  the 
West  Coast. 

This  information  leaves  out  of  direct  consideration  many  phases  of 
forest  management.  For  example  the  survey  does  not  appraise  the 
extent  to  which  sustained  yield  policies  have  been  adopted  by  forest 
owners.  Methods  of  logging,  types  of  improvements,  degree  of  ad- 
herence to  classifications  of  cutting  practices  or  silvicultural 
methods  were  not  measured.  The  amount  of  effort  expended  to  attain 
a given  forestry  objective  is  not  rated.  Only  as  activity  in  these 
phases  are  reflected  by  the  conditions  found  on  the  recently  cut- 
over lands  examined  do  they  influence  results. 

Previous  Related  Appraisals 

Interest  in  the  condition  of  cutover  lands  has  been  expressed  since 
the  beginning  of  conservation  efforts  in  the  United  States.  During 
early  stages  of  forestry  development  some  landowners  and  public 
agencies  adopted  policies  of  making  cutover  area  surveys.  For  several 
decades  a major  effort  of  forest  research  has  been  to  determine  the 
effects  of  cutting  methods  on  subsequent  growth  and  to  develop  methods 
that  would  increase  growth.  There  is  a voluminous  forestry  literature, 
both  technical  and  general,  relating  to  cutover  lands.  However,  for 
oily  little  more  than  a decade  have  there  been  comprehensive  efforts 
to  appraise  the  condition  of  cutover  lands  over  broad  areas  in  terms 
of  specific  standards  or  criteria.  Only  one  such  effort,  the  "Forest 
Reappraisal"  of  1$&6  has  been  on  a national  basis. 

Surveys  of  this  kind  are  described  briefly  below? 

1.  During  19^2-19^5  Louisiana  State  University  conducted  a survey 
in  the  lob lolly-short leaf  pine  type  of  Arkansas,  Louisiana 
and  Mississippi  covering  five  sample  areas  typified  by  small 
to  medium  sized  forest  ownerships  and  published  the  results  as 
Bulletin  393*  This  study  developed  standards  which  recognized 
the  two  elements  of  species  composition  and  pine  stocking. 
Classifications  of  these  two  elements  were  integrated  into  a 
pine  stocking  index.  This  index  was  considered  indicative  of 
productive  capacity  and  was  related  to  the  number  of  owners  and 
the  total  forest  area  in  each  ownership  type  and  size  class. 
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2.  In  1945  the  Forest  Service  began  a comprehensive  nationwide 
reappraisal  of  the  forest  situation,  part  of  which  was  a 
survey  of  forest  practices . Results  of  this  survey  were 
included  in  the  publication  "Forests  and  National  Prosperity," 
United  States  Department  of  Agriculture  Bullet in  No.  668  of 
1948.  This  was  the  first  nationwide  attempt  to  collect  and 
interpret  statistical  material  on  forest  practices . Cutting 
practice  guides  were  developed  for  each  major  forest  type  as  a 
median  standard.  This  standard  included  the  numbers  of  trees 
of  various  sizes  and  species  groups  needed  after  cutting  to 
qualify  for  the  median  or  "fair"  cutting  practice  level.  It 
placed  considerable  emphasis  on  the  operable  volume  of  timber 
left  on  the  ground  after  cutting.  However,  alternatives  to 
this  were  provided.  Additional  guides  provided  means  for 
judging  the  degree  of  forestry  effort  expended  on  the  owner- 
ship. Each  ownership  emmlned  was  then  classified  into  one 

of  five  levels  of  practice.  These  ranged  from  "high  order" 
to  "destructive,"  with  two  of  the  five  rating  above  the 
median  "fair"  level  and  two  below.  Differences  between  the 
standards  for  "fair"  practice  and  the  practices  on  a parti- 
cular  ownership  both  as  to  stand  of  timber  left  after  cutting 
and  degree  of  forestry  effort  on  the  cutover  area  and  else- 
where  on  the  ownership  were  observed  and  used  as  the  basis 
for  classification.  The  entire  area  of  each  property  with 
cutting  was  considered  as  operating  area.  Operating  area 
within  each  type  or  size  class  of  ownership  was  distributed 
over  the  five  cutting  practice  levels  in  summarizing  the 
results . 

3.  In  1947  the  Forest  Service  and  the  Mississippi  Agricultural 
Experiment  Station  jointly  studied  the  ownership  and  manage- 
ment of  private  forest  lands  in  Central  Mississippi.  Techni- 
cal  Bulletin  23  of  the  Mississippi  Agricultural  Experiment 
Station  contains  the  results.  Forest  management  was  rated 

on  the  basis  of  cutting  practice  and  fire  protection  by  six 
classes  ranging  from  "excellent"  to  "destructive."  Emphasis 
in  the  cutting  practice  phase  was  placed  on  the  changes  which 
cutting  made  in  stocking  and  species  composition.  The  level 
of  management  was  related  to  size  class  and  type  of  ownership 
both  on  the  basis  of  acreage  owned  and  number  of  owners. 

4.  The  Northeast  Pulpwood  Research  Center  under  auspices  of  the 
pulp  industry  studied  cutting  practices  on  private  lands  in 
New  England,  New  York,  and  Pennsylvania  in  1950-51  and  pub- 
lished the  "Forest  Practice  Survey  Reports"  in  1952.  The 
five  forest  practice  classifications  used  by  the  Forest  Serv- 
ice a few  years  earlier  were  adapted  with  local  modification 
in  this  study,  but  the  method  of  relating  the  ratings  to  lo- 
cality and  type  of  ownership  was  based  upon  the  volimie  removed 
under  each  practice  level  rather  than  area®  'T’his  was  the  first 
of  such  studies  to  report  the  distribution  of  practice  levels 
by  forest  types  in  addition  to  locality  and  ownership  classi- 
fication. Another  innovation  was  the  separation  of  results 
under  intent  of  owners  to  practice  forestry  and  results  secured 
by  accident. 
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. Current  cutting  practices  on  both  public  and  private  forest 
lands  in  Michigan  were  studied  in  1952  by  Michigan  State 
College  and  results  published  as  Technical  Bulletin  238  of 
that  institution.  Cuttings  were  classified  into  three 
grades  and  these  were  related  to  ownership  group  in  pro- 
portion to  the  acreage  held  by  each  group.  This  study 
dealt  with  condition  of  forest  stands  before  and  after 
cutting  and  emphasized  the  effect  of  cutting  on  tree 
size  and  quality. 

6.  In  1953  the  Tennessee  Valley  Authority  conducted  a study 
on  the  management  of  private  lands  in  the  Tennessee  Valley. 
Management  was  classified  into  three  groups,  "Good  to 
Excellent,"  "Fair,"  "Destructive  to  Poor."  Qualification 
for  one  of  these  was  based  upon  integration  of  nine  rating 
elements.  These  were  planning,  volume  cut  control,  silvi- 
cultural control,  logging  control,  fire  control,  insect  and. 
disease  control,  grazing  control,  tree  planting,  and  im- 
provements. Relation  to  size  class  and  type  of  ownership 
was  based  both  on  forest  area  and  on  number  of  owners . 

Results  appeared  in  a Tennessee  Valley  Authority  publi- 
cation of  195^  entitled  "Private  Forest  Management  in  the 
Tennessee  Valley." 

7.  Also  in  1953  the  Southern  Pulpwood  Conservation  Association 
began  a sampling  of  pulpwood  cuttings . These  were  confined 
to  cutting  by  Association  members  on  non-company  lands  and 
classified  the  type  of  cutting  employed,  i.e.,  clear-cut, 
land  clearing,  seed  tree,  partial  cut,  thinning,  or  salvage 
cutting.  The  volume  of  pulpwood  removed  under  each  type  of 
cutting  is  used  as  the  basis  for  weighting  of  summaries . 

This  study  is  conducted  annually. 

Thus  since  19^2  seven  related  surveys  have  been  conducted.  The 
Federal  Government,  the  States  and  the  pulpwood  industry  have  been 
responsible  for  two  each  with  another  sponsored  jointly  by  Federal 
and  State  sources.  The  survey  of  recently  cut  lands,  conducted  as 
part  of  the  Timber  Resource  Review  is  the  eighth  such  effort  in 
little  more  than  a decade,  but  only  the  second  on  a national  basis. 

The  brief  summary  of  past  related  work  shows  wide  variation  in  con- 
cepts. The  basic  elements  recognized  have  ranged  from  the  two  used 
in  the  first  such  study  by  Louisiana  State  University  to  the  nine 
element  rating  system  of  the  Tennessee  Valley  Authority.  Weighting 
of  final  results  has  Included  area,  number  of  owners  and  volume  con- 
cepts. Standards  for  classifications  have  ranged  from  descriptive 
definitions  to  specific  numerical  measures  or  combinations  of  these 
two.  Some  have  placed  sajor  dependence  on  what  people  were  doing  in 
their  woodlands  by  classifying  practices.  Other  standards  were  based 
primarily  on  conditions  actually  observed  in  the  field.  Combinations 
of  these  two  are  coaaaon.  Field  work  has  varied  from  quick  classi- 
fication of  general  conditions  as  observed  by  trained  workers  to 
specific  counts  or  tallies  on  sample  plots . Despite  these  differences 
a feature  common  to  all  such  studies  is  concern  as  to  the  contribution 
that  cutover  areas  will  sake  to  future  timber  supplies . 
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Obviously  concepts  and  methods  are  far  from  standardized  and  are 
going  through  developmental  stages . The  subject  covers  a large 
number  of  complex  biological  and  other  technical  relations.  Newness 
of  these  efforts  and  only  partial  development  of  forest  science  in 
the  United  States  is  responsible  for  variations  in  concepts  and 
methods.  They  are  also  responsible  in  part  for  the  contention  that 
frequently  accompanies  such  efforts . Standards  have  changed  during 
the  few  years  of  effort  on  such  surveys  and  will  continue  to  change 
as  new  knowledge  and  new  problems  develop.  Comparisons  between 
surveys  conducted  at  intervals  to  determine  trends  will  not  prove 
valid  during  this  rapid  stage  of  de ve lopment . Each  survey  stands 
on  its  own  merits  as  an  expression  of  the  concepts  under  which  it 
was  conducted. 


Comparability  of  National  Surveys 

With  two  national  surveys  completed , one  in  19^5  and  the  other 
in  1953^54,  comparisons  between  them  to  observe  trends  are  probably 
inevitable.  However,  some  major  concepts  basic  to  the  two  surveys 
differ  so  widely  that  comparisons  between  results  are  not  valid  and 
meaningful  estimates  of  trends  cannot  be  made. 

Early  during  the  period  of  review  and  formulation  of  plans  for  this 
phase  of  the  Timber  Resource  Review  the  new  concepts  developed  raised 
sharply  the  question  of  comparability  with  the  forest  practice  survey 
of  the  1945  Reappraisal.  At  this  point  the  Forest  Service  had  a 
choice  of  the  following  alternatives : 

1.  Adopt  concepts  substantially  the  same  as  those  of  the 
Reappraisal  and  thus  preserve  opportunity  for  comparisons, 
or 

2.  Sacrifice  comparability  for  survey  results  based  upon  new 
concepts  and  changes  in  previous  ones  judged  important 
because  of  advances  in  technical  knowledge  and  recent 
experience . 

The  decision  was  mde  to  adopt  the  second  of  these  alternatives  thus 
sacrificing  comparability. 

Probably  the  least  invalid  of  several  possible  methods  for  deter » 
mining  trends  is  to  compare  the  proportion  of  recently  cut  lands  in 
the  high  productivity  class  of  the  current  survey  with  the  combined 
proportions  of  "high  order,"  "good,"  and  perhaps  half  of  the  "fair" 
practice  levels  of  the  Reappraisal.  However,  any  statistics  derived 
by  this  method  will  provide  very  questionable  baa is  for  comparisons 
of  trends . 

Major  reasons  for  lack  of  comparability  are  1 (a)  differences  in 

standards  used  to  derive  final  classification  of  the  land  unit 
examined,  (b)  differences  in  concept  of  operating  area  which  is 
used  to  derive  final  summaries  of  results  and  (c)  differences  in 
the  number  of  classification  levels  used  to  express  results.  There 
are  additional  minor  differences  which  in  total  add  considerably 
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to  the  lack  of  comparability.  In  a following  portion  of  this  report 
which  presents  the  basic  concepts  these  differences  will  be  explained 
in  more  detail. 


How  Concepts  Were  Developed 

The  first  step  in  developing  plans  for  the  survey  of  recently  cut- 
over lands  was  a conference  with  a working  committee  of  the  national 
advisory  group  to  consider  the  scope  of  this  survey.  Following  this 
a preliminary  plan  was  developed  by  a Forest  Service  task  group  and 
released  for  review  purposes  in  July  of  1952.  Comments  and  sugges- 
tions for  revision  of  this  preliminary  plan  were  obtained  as  fol- 
lows : 

1.  The  plan  was  reviewed  at  local  public  meetings  called 
by  Regional  Foresters  of  the  Forest  Service.  Repre- 
sentatives were  invited  from  industrial  groups , the 
forest  schools , labor , conservation  associations  and 
from  Federal  and  State  conservation  agencies. 

2.  Later  these  local  meetings  culminated  in  a series  of  four 
larger  conferences  held  at  Atlanta,  Ga.,  Philadelphia, 

Pa.,  Milwaukee,  Wise.,  and  San  Francisco,  Calif,  Here 
were  summarized  the  results  of  the  local  meetings. 

3®  In  addition  a number  of  more  limited  local  meetings  and 
numerous  conferences  were  held  to  obtain  advice  and  sug- 
gestions on  the  preliminary  rating  standards  or  criteria 
for  each  forest  type.  Foresters  from  public  agencies 
and  from  industry  participated  in  this  phase. 

4.  The  minutes  of  meetings,  resolutions  and  briefs  filed  by 
organized  groups  and  other  sources  of  comment  were  care- 
fully analysed  as  a basis  for  revision  of  preliminary  plans 
and  criteria. 

The  analysis  of  comments  revealed  mny  constructive  suggestions  and 
also  showed  opposing  views  on  many  important,  phases.  Revision  of 
the  plan,  including  trial  runs  in  the  field,  required  nearly  a year 
and  a greatly  revised  plan  was  again  released  for  review  in  July 
1953. 

Reaction  to  this  revised  plan  showed  that  progress  had  been  made  in 
reducing  differences  in  viewpoints  but  that  many  divergent  areas  were 
not  yet  reconciled.  Sosas  thought  that  the  standards  for  judging 
productivity  would  result  in  overly  optimistic  results —others  ex- 
pressed opposite  opinion.  The  new  basic  procedure  for  rating  pro- 
ductivity on  recently  cut  land  was  challenged  by  some  while  others 
felt  that  although  new,  it  was  sufficiently  well  developed,  and 
was  an  improvement  over  other  preceding  methods  and  satisfactory 
for  application.  Questions  were  raised  regarding  the  standards 
and  procedures  which  differed  to  such  an  extent  from  those  of  pre- 
ceding related  surveys  and  particularly  from  the  nationwide  Re- 
appraisal of  1945 -46,  that  no  valid  comparisons  would  be  possible 
and  consequently  no  trends  ascertainable.  Additional  questions  were 
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directed  to  the  omission  of  any  consideration  of  cutting  effects 
on  watershed  conditions,  to  the  concept  of  rating  productivity 
against  standards  based  on  practical  attainability  rather  than 
biological  potentials . 

Strong  objection  to  the  revised  plan  was  quite  limited,  as  evi- 
denced  by  subsequent  denials  of  access  upon  request  by  field  parties 
for  permission  to  survey  recently  cut  areas . These  included  only 
six  large  ownerships  comprising  in  total  1.5  million  acres  of  corn- 
mercial  forest  land  or  0.3  percent  of  the  national  total  and  2.1 
percent  of  the  total  number  of  large  ownerships. 

The  Forest  Service  has  never  modified  its  original  views  that  the 
condition  of  recently  cut  lands  is  an  important  factor  affecting  the 
future  supply  of  domestic  timber  and  that  study  of  such  conditions 
is  essential  to  any  comprehensive  appraisal  of  the  forest  situation. 
However,  the  original  proposals  of  the  Forest  Service  for  conducting 
such  a study  had  been  considerably  modified,  and  beneficially  so,  by 
the  lengthy  review  and  developmental  period  preceding  release  of  the 
final  plan.  In  considering  the  comments  received  subsequently  and 
described  briefly  above,  the  Forest  Service  felt  that  a reasonable 
balance  had  been  reached  in  meeting  constructive  suggestions  and 
that  further  review  would  be  beyond  the  point  of  diminishing  returns. 

It  also  felt  that  the  concepts  and  procedures  developed  were  reasonable 
and  represented  a step  forward  in  dealing  with  the  subject  of  cutover 
lands  which  will  continue  to  be  of  recurring  concern. 

CONCEPTS 

Four  major  elements  present  in  varying  degree  on  all  cutover  areas 
were  chosen  as  the  basis  for  classification  of  productivity  on  re- 
cently cut  lands.  These  four  elements  were  those  judged  to  exercise 
the  greatest  combined  influence  on  current  and  prospective  growth 
of  timber  in  both  quantity  and  quality®  They  axe  (a)  existing 
stocking,  (b)  prospective  stocking,  (c)  species  composition  and 
(d)  effect  of  felling  age  or  premature  cutting® 

Numerical  standards  were  developed  for  each  element  based  upon 
available  technical  forestry  inf  ©nation,  but  tempered  by  judge- 
ments as  to  practical  attainability  under  current  operating  condi- 
tions and  status  of  knowledge.  Thus,  the  standards,  do  not  represent 

biological  potentials  nor  were  they  based  upon  consideration  of  the 
growth  needed  to  satisfy  prospective  requirements  for  timber  products. 
This  concept  of  practical  attainability  is  highly  important  to  in- 
terpretation of  results.  Adaptability  to  the  widely  varying  nature 
of  our  forests  was  provided  by  developing  separate  standards  for 
the  important  sites  or  localities  within  each  forest  type  of  every 
region. 

In  application  of  standards,  field  measurements  of  each  element  taken 
on  a recently  cutover  area  were  calculated  as  a percentage  or  pro- 
portion of  the  appropriate  standard.  Such  percentages  were  called 
factors  or  ratings.  A method  of  calculation  was  adopted  which  inte- 
grated these  factors  into  a single  productivity  index.  The  possible 
range  of  such  indexes  was  0 to  100. 


- 7 - 


The  standards  together  with  instructions  for  calculating  factors 
and  productivity  indexes  and  for  field  procedures  were  incorporated 
in  manuals  of  criteria  for  each  region.  These  are  summarized 
separately  as  Section  E of  Chapter  IX,  Appendices,  and  entitled 
Criteria  for  Rating  Productivity  of  Recently  Cutover  Lands . Each 
field  examiner  was  provided  with  a copy  of  the  appropriate  regional 
manual  and  trained  in  its  use. 

Because  of  limited  facilities,  the  intensity  of  survey  coverage  was 
aimed  at  reliable  statistics  for  each  region  only,  but  provision  was 
made  for  adequate  statewide  data  where  local  interest  supplemented 
regional,  sampling  to  the  extent  necessary.  The  method  of  choosing 
ownerships  for  examination  varied  with  size  class.  Sampling  methods 
were  used  for  the  extremely  large  number  of  small  private  ownerships. 
For  private  ownerships  of  medium  size,  sampling  was  used  in  States 
where  this  size  class  was  numerous  but  the  recent  cutovers  of  all 
were  examined  in  States  with  few  such  ownerships.  With  a single 
exception,  the  recent  cutovers  of  all  large  private  ownerships  were 
examined  in  each  State.  Generally,  this  type  of  full  coverage  was 
also  -used  for  public  lands.  The  public  lands  and  large  private 
ownerships  were  examined  separately  by  working  circles  or  blocks. 

So  area  was  examined  which  had  been  cutover  prior  to  January  1, 

19^7 • On  an  individual  ownership  the  most  recent  cutting  made 
between  that  date  and  the  tine  of  examination  was  chosen  for  field 
measurement . This  procedure  was  followed  for  the  cutover  portions 
of  each  forest  type  on  the  ownership.  Thus  a factor  or  rating  for 
each  element  and  a combined  productivity  index  was  calculated  for 
the  cutover  portion  of  each  forest  type  on  every  ownership  examined. 
On  many  ownerships  this  procedure  resulted  in  two  or  more  indexes 
for  each  depending  upon  the  number  of  types  with  recent  cutting.  In 
addition  to  this  productivity  data  field  examiners  also  recorded 
for  every  ownership  examined  the  area  of  each  forest  type  in  which 
recent  cutting  had  occurred,  the  total  commercial  forest  area  sold 
other  related  information  required  by  the  plans . 

Occasionally  no  recent  cutting  had  taken  place  on  an  entire  owner- 
ship or  on  one  or  more  forest  types  of  an  ownership.  These  areas 
were  considered  as  non-operating.  On  each  Ownership  with  recent 
cutting  only  the  total  area  of  forest  types  in  which  cutting  had 
occurred  was  classified  as  the  operating  area  of  the  ownerships. 
About  M-8  percent  of  all  commercial  forest  land  was  classified  as 
operating  area. 

Compilation  of  results  was  begun  by  dividing  the  entire  range  of 
productivity  indexes  into  3 broad  classes  as  follows  1 


Productivity 
index  range 


Equivalent 
productivity  class 


0 - 39 
ko  - 69 
70  - 100 


Low 

Medium 

High 
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The  next  step  was  to  tabulate  operating  areas  by  productivity  classes 
in  accordance  with  the  indexes  previously  calculated  from  field  mea- 
surement, Finally,  the  total  operating  area  in  each  productivity 
class  was  converted  to  a percentage  of  all  operating  area.  Thus, 
final  expressions  of  results  were  proportions  of  all  operating  area 
in  each  of  the  three  productivity  classes.  Such  tabulations  were 
prepared  by  ownership  type  and  size  class,  region,  section  and 
forest  type  group.  Additional  similar  tabulations  were  prepared  to 
show  the  relative  effects  of  each  element  on  the  proportion  of  area 
in  the  various  productivity  classes . 

Earlier  discussion  of  concepts  pointed  out  that  standards  for  each 
element  were  based  upon  current  practical  attainability.  A produc » 
tivity  index  of  100  means  that  such  standards  were  fully  met  for  all 
four  elements.  Any  result  showing  that  50  percent  of  the  recently 
cut  lands  In  a given  region  were  found  to  be  in  the  high  productivity 
class  means  that  50  percent  of  such  lands  met  JO  to  100  percent  of  the 
standards  practically  attainable. 

The  preceding  sumnary  of  concepts  and  procedures  is  amplified  on  the 
pages  immediately  following.  Much  of  this  amplification  is  neces- 
sarily technical  and  quite  detailed.  If  the  reader  does  not  wish  to 
go  into  further  detail  as  to  concepts  and  procedures,  he  should  pass 
over  this  portion  of  the  report  and  turn  to  the  discussion,  "How 
High  Are  the  Standards,"  or  to  the  results.  However  the  fuller  ex- 
planation will  contribute  significantly  to  better  understanding  of  the 
results  and  is  recommended. 

Basic  Premises 

The  following  enumerated  items  summarize  the  guide  lines  or  framework 
for  the  procedures  used  in  rating  the  productivity  of  recently  cutover 
lands . 

The  Elements  Adopted 

The  major  elements  considered  most  directly  related  to  current  and 
prospective  growth  on  cutover  areas  and  which  could  be  measured  on 
the  ground  were  chosen  for  study.  The  elements  chosen  were  (a)  ex- 
isting stocking,  (b)  total  stocking,  i.e®,  existing  plus  prospective 
stocking,  (c)  species  composition,  and  (d)  effect  of  felling  age 
with  relation  to  maturity.  Concentration  on  these  four  elements 
left  out  of  consideration  other  elements  of  forest  management  such 
as  adherence  to  sustained  yield  policies,  existence  of  written  forest 
management  plans,  and  any  silvicultural  systems  or  methods  found  in 
effect.  Thus  the  study  does  not  appraise  the  status  of  management. 

Adoption  of  these  elements  also  omits  any  direct  measure  or  recogni- 
tion of  the  intent  to  practice  forestry  on  any  ownership  or  the 
degree  of  effort  expended  to  create  a given  set  of  conditions  on  a 
cutover  area.  On  the  basis  of  the  four  elements,  the  end  result  of 
the  cutting  is  subjected  to  measurement  and  appraisal  whether  it  be 
accomplished  by  accident  or  by  carefully  designed  effort.  This  differs 
basically  from  the  Reappraisal  concept  which  rated  forest  practices 
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on  a combination  of  standards  for  cutover  areas  and  degree  of  forestry 
effort  expended  on  the  entire  ownership. 

Standards  Expressed  Statistically 

The  standards  for  each  element  chosen  as  a basis  for  rating  individual 
cutover  areas  were  expressed  in  specific  numerical  terms,  insofar  as 
possible,  and  in  definitive  specifications  where  not.  Drawing  up  of 
standards  was  based  upon  summarization  of  many  years  of  research  and 
experience  where  such  information  was  available  and  experienced 
Judgement  was  not. 

Basic  Level  of  Standards 

The  standards  of  measurement  chosen  for  each  of  the  four  elements 
represent  what  ms  Judged  to  be  the  most  productive  condition  cur- 
rently attainable  under  prevailing  operating  conditions,  and  the 
status  of  knowledge  available  for  each  forest  type  and  region  or 
subregion.  Thus  the  standards  represent  conditions  practically  attain- 
able. They  are  not  related  to  any  specified  portion  of  the  biological 
potential  for  growth.  Neither  are  the  standards  aimed  at  capturing 
the  growth  needed  to  meet  future  wood  requirements.  Standards  de- 
veloped on  the  basis  adopted  are  likely  to  be  high  in  comparison  to 
those  practical  of  attainment  a decade  or  more  ago.  They  will  likely 
prove  to  be  low  in  the  future  as  economic  situations  and  technological 
advances  favor  the  development  of  forestry.  Considerable  emphasis 
in  developing  standards  therefore  was  placed  on  the  exercise  of  Judge- 
ment as  to  the  desirable  condition  of  cutover  areas  that  was  currently 
practical  of  attainment.  The  ways  in  which  Judgement  was  applied  in 
arriving  at  standards  under  this  concept  is  previously  described  under 
the  subtitle,  "How  Concepts  Were  Developed.” 

Standards  finally  adopted  are  summarized  for  each  forest  type  and 
locality  in  the  separate  document,  "Criteria  for  Rating  Productivity 
of  Recently  Cutover  lands,”  Section  E of  Chapter  IX,  Appendices. 

The  Productivity  Index  and  Class 

The  four  elements  used  in  appraising  the  productivity  of  recently 
cut  lands  were  integrated  into  a single  productivity  index.  The 
entire  possible  range  of  indexes,  0 - 100,  were  subdivided  into  three 
broad  productivity  classes,  high,  medium,  and  low,  in  accordance 
with  the  following  classification: 


Productivity 
index  range 


Equivalent 
productivity  class 


0-39 
ho  - 69 
70  - 100 


Low 

Medium 

High 


The  index  calculated  for  each  area  examined  was  assigned  to  the 

appropriate  productivity  class. 
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This  concept  of  classification  differs  from  that  of  the  Reappraisal 
which  used  five  levels  of  forest  practice  to  express  results . 

The  classification  presented  above  and  the  preceding  concept  of  basic 
level  of  standards  are  highly  important  to  the  understanding  and  in- 
terpretation of  findings . Results  are  expressed  in  terms  of  the  pro- 
portions of  area  found  to  be  in  the  high,,  medium*  or  low  productivity 
classes.  A statistic  showing  that  5®  percent  of  the  recently  cut  lands 
in  a given  region,  were  in  the  high  productivity  class  simply  means 
that  50  percent  of  such  lands  attained  TO  or  more  percent  of  the  stand- 
ards currently  attainable  under  the  prevailing  operating  conditions 
and  status  of  knowledge . 

Attainment  of  a high  rating  does  not  imply  that  increases  are 
impossible  over  the  growth  associated  with  this  rating*  Such  increas- 
ed growth  would  follow  advances  in  knowledge  of  timber  growing  and 
development  of  means  for  making  this  knowledge  effective  on  the 
ground.  These  advances  and  developments  would  result  in  practical 
attainability  of  standards  higher  than  those  adopted.  Occasionally 
ownerships  were  found  during  the  survey  on  which  cutover  area  condi- 
tions already  exceeded  the  standards.  Such  ownerships  usually  were 
those  characterized  by  operating  conditions  more  favorable  than 
average,  high  proportions  of  the  better  timber  growing  sites,  or 
exercise  of  superior  skill  in  conducting  forestry  programs. 

Forest  Types  Rated  Individually 

Appraisal  of  recent  cutovers  was  done  separately  for  each  forest  type. 
Types  vary  widely  in  characteristics  such  as  ability  to  reproduce 
naturally,  in  species  composition,  in  inherent  capacity  to  produce 
wood  under  a given  degree  of  forestry  effort.  Types  to  be  recognized 
were  chosen  locally  but,  in  final  summarization,  all  were  keyed  as 
subtypes  into  the  major  type  groups  recognized  by  the  Forest  Survey 
and  used  in  other  phases  of  the  Timber  Resource  Review.  A part  of 
the  final  results  is  an  expression  of  cutover  condition  by  these 
major  type  groups » Thus  in  field  examination  of  the  ownerships 
chosen,  a separate  rating  was  made  for  the  recently  cutover  portion 
of  every  type  within  each  ownership.  This  differs  basically  from 
the  Reappraisal  concept  which  provided  for  assignment  of  each  entire 
ownership  to  one  of  the  five  forest  practice  levels  adopted  by  that 
survey. 

Only  Recent  Cuttings  Rated 

Only  cuttings  made  between  January  1,  19^7  and  the  time  of  examination 
in  1952  or  1953  were  subject  to  examination.  This  choice  of  a spec if i< 
recent  period  provides  for  a better  expression  of  current  conditions 
on  such  lands  than  if  all  cutover  areas  were  examined  without  regard 
to  the  time  of  cutting.  This  is  particularly  important,  at  a time 
when  forestry  appears  to  be  advancing  as  rapidly  as  in  the  past  decade 

Within  this  time  period,  the  general  rule  was  adopted  to  appraise  on 
each  ownership  examined  the  most  recent  cutting  made  since  January  1, 
19^7 • Some  modifications  to  this  rule  were  adopted  for  specific  types 
in  a few  regions. 
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Goals  of  Survey  Coverage 


The  general  framework  of  field  coverage  involved  sampling  surveys 
among  the  numerous  small  owners,  either  sampling  or  full  canvass 
among  owners  of  medium  size  depending  upon  their  numbers  in  each 
State  and  full  coverage  of  public  lands  and  large  private  ownerships. 
Field  examination  on  individual  cutover  areas  consisted  of  specific 
counts  or  measurements  on  sample  plots  or  at  examination  points  distri- 
buted throughout  each  unit  of  cutover  land  examined.  The  intensity 
of  sampling  used  on  each  unit  was  based  on  general  guides  derived 
from  preliminary  trials  conducted  in  a variety  of  forest  types  and  on 
cutover  areas  of  various  sizes. 

Adaptability  Sought 

The  basic  method  of  rating  and  the  standards  or  criteria  were  de- 
signed with  a view  to  providing  a high  degree  of  adaptability. 

Annually,  timber  cuttings  are  made  in  literally  hundreds  of  com- 
binations of  forest  type,  subtype,  site  and  other  conditions  of 
forest  stands.  Resulting  conditions  of  cutover  lands  likewise  varies 
widely.  The  method  of  rating  used  provides  a high  degree  of  flexi- 
bility through  consideration  of  the  four  different  elements  recog- 
nized. Further  adaptability  is  provided  in  the  standards  for  each 
type  by  recognition  of  different  sites  or  of  differences  between 
localities  within  a broad  forest  type. 

Method  of  Expressing  Results 

With  a productivity  class  determined  for  the  cutover  portion  of  each 
forest  type  on  every  ownership  examined,  a number  of  alternatives  are 
available  for  expressing  final  results.  The  earlier  discussion  of 
previous  related  appraisals  has  shown  that  volume,  several  measures 
of  area  and  numbers  of  owners  have  all  been  used  to  weight  or  average 
the  findings , Careful  study  was  devoted  to  a number  of  alternatives . 
The  results  showed  that  some  methods  emphasize  the  "high"  aspects, 
sons  the  "low."  Such  extremes  are  inherent  in  these  methods.  The 
one  finally  adopted  gives  results  falling  between  the  extremes  shown 
by  others. 

Briefly,  the  method  adopted  consists  of  the  following  steps: 

1.  Determination,  for  every  ownership  examined,  of  the  area 
of  each  forest  type  in  which  cutting  had  been  done  since 
January  1,  1947.  Each  area  was  considered  to  be  a unit 
of  "operating  area."  The  sum  of  such  units  for  a single 
ownership  was  defined  as  the  "operating  area"  of  the 
ownership.  The  sum  of  the  "operating  areas"  for  all  the 
ownerships  in  a given  size  class  is  thus  the  "operating 
area"  within  that  ownership  size  class. 

2.  Assignment  of  each  unit  of  operating  area  to  the  produc- 
tivity class  within  which  it  falls  for  the  particular  tabu- 
lation desired  whether  it  be  ownership  class,  region,  or 

a combination  of  these  two. 
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3®  Calculation  of  the  percentage  of  all  operating  area  in 
each  productivity  class* 

This  process  can  “be  illustrated  by  assuming  that  a forest  ownership 
of  600  acres  contained  three  forest  types  of  200  acres  each  with  a 
part  of  each  of  two  types  cutover  since  January  1,  19^7*  Here  the 
operating  area  is  confined  to  the  two  types  with  cutting.  The 
operating  areas  for  the  ownership  is  thus  hOO  acres , Assume  further 
that  the  cutover  portion  of  one  type  was  found  to  be  in  the  high 
productivity  class  while  the  cutover  portion  of  the  second  type'  was 
found  to  be  in  the  low  productivity  class.  In  this  example , the 
oOO -acre  ownership  would  contribute  200  acres  of  operating  area  to 
the  high  productivity  class  of  final  tabulations  and  also  200  acres 
to  the  low  productivity  class.  Note  that  average  ratings  for  indi- 
vidual ownerships  were  not  -used.  Had  they  been  used,  the  entire 
operating  area  of  ^00  acres  would  probably  have  been  assigned  to  the 
medium  productivity  class . Thus  the  final  results  provide  an  ex- 
pression of  the  range  in  productivity  class  over  the  operating  area. 
Under  concepts  of  the  Reappraisal,  the  entire  600  acres  of  the  owner- 
ship would  have  been  assigned  to  a single  class. 

Procedural  Concepts 

The  four  elements  chosen  to  express  productivity,  their  importance, 
and  the  general  methods  adopted  for  expressing  them  as  standards  are 
discussed  below.  The  standards  themselves  and  the  working  details 
of  field  examination  and  calculation  are  contained  in  the  separate 
processed  release,  "Criteria  for  Rating  Productivity  of  Recently 
Cutover  Lands,"  Section  E of  Chapter  IX,  Appendices • 

The  most  useful  measure  of  productivity  on  any  cutover  area  would 
be  the  current  and  future  annual  or  periodic  growth  in  tern®  of 
board  feet  and  cubic  feet  by  species  or  species  group.  Since 
reliable  methods  of  determining  growth  directly  on  cutovers  and  on 
the  large  scale  required  for  national  surveys  are  not  available, 
less  direct  means  were  used.  Therefore  certain  specific  conditions 
of  cutover  areas,  directly  affecting  growth,  were  chosen  as  a basis 
for  appraising  productivity. 

Existing  Stocking 

Growth  of  forest  stands  varies  with  stocking,  hence  a measure  of 
stocking  on  the  ground  is  essential  to  appraisal  of  current  and  future 
productivity®  In  its  simplest  term®,  stocking  is  expressed  in 
numbers  of  trees  per  acre.  For  purposes  of  this  survey,  existing 
stocking  consisted  of  trees  on  the  ground  immediately  after  cutting 
plus  those  which  had  become  established  between  the  time  of  cutting 
and  the  time  of  examination.  But  not  all  trees  on  the  ground  are 
useable  even  if  of  merchantable  size,  because  of  defects.  Also  some 
are  over  topped  by  living  cull  trees  or  noncommercial  species  and  their 
growth  thus  greatly  reduced.  Hence  a "crop  tree"  concept  was  adopted 
which  limited  the  count  of  existing  stocking  to  those  trees  of  commer- 
cial species  found  currently  or  potentially  productive.  The  crop  tree 
concept  was  applied  to  trees  of  all  sizes  beginning  with  well  es- 
tablished seedlings . 
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For  each  forest  type  or  subtype,  and  where  deemed  important  by  site 
or  geographical  area  within  a type,  stocking  standards  were  drawn 
up  showing  the  number  of  crop  trees  per  acre  of  each  size  class  con- 
sidered to  constitute  standard  or  100  percent  stocking.  Field  pro- 
cedures were  devised  by  which  any  count  of  crop  trees  on  a recently 
cutover  area  could  be  translated  into  a percentage  of  the  standard 
stocking. 

In  developing  standards,  the  basic  references  were  normal  yield 
tables,  reports  of  the  Forest  Survey,  and  many  technical  publi- 
cations relating  growth  to  stocking.  These  relations  were  modi- 
fied and  adjusted  to  provide  standards  judged  to  be  attainable 
under  prevailing  operating  conditions.  The  methods  by  which  judge- 
ment was  applied  is  described  in  a previous  discussion  entitled, 

"How  Concepts  Were  Developed." 

The  existing  crop  trees  of  commercial  species  were  also  classified 
into  "desirable"  or  "acceptable"  groups  as  explained  further  in  the 
discussion  of  composition. 

Prospective  Stocking 

Stocking  is  often  in  a state  of  rapid  change  for  several  years  after 
cutting,  particularly  where  conditions  are  favorable  for  establish- 
ment of  new  trees.  Since  field  examination  was  made  frequently 
within  only  a year  or  two  after  cutting,  a fair  appraisal  of  stock- 
ing requires  consideration  of  the  prospects  for  additional  new  trees. 
Prospects  for  stocking  depend  upon  a number  of  factors  such  as  the 
seed  sources  left  on  the  ground,  the  natural  seed  bed  conditions, 
the  density  of  inhibiting  vegetation  such  as  cull  trees,  noncom- 
mercial species  or  brush,  animal  populations,  topographic  features 
and  others . These  individual  factors  vary  widely  in  importance 
between  forest  types,  age  classes,  soil  conditions,  and  localities. 
All  available  information  regarding  effects  of  such  factors  on  es- 
tablishment of  new  trees  was  summarized  in  standard  tabulations  and 
procedures  for  estimating  the  additional  stocking  expected  from 
field  measurement  of  the  important  factors . The  inhibiting  nature 
of  some  factors  as  well  as  the  contributing  or  beneficial  nature  of 
others  was  recognized  in  these  processes » 

Plans  for  planting  were  also  considered  in  situations  where  both 
existing  and  prospective  stocking  were  poor.  On  such  areas,  stock- 
ing was  adjusted  to  the  level  of  past  success  in  planting  on  the 
ownership  if  tangible  evidence  was  available  that  planting  would  be 
done » The  evidence  required  to  qualify  for  such  an  adjusted  rating 
consisted  of  outstanding  orders,  contracts,  or  similar  commitments 
for  planting. 

Prospective  stocking  added  to  existing  stocking  provides  a more 
valid  estimate  of  the  over-all  stocking  condition  than  does  exist- 
ing stocking  alone. 
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Species  Composition 


Many  forest  types  in  the  United  States  contain  large  numbers  of 
species , In  most  types , the  commercial  species  vary  in  ability 
to  grow*  in  usefulness,  and  hence  in  value . Some  are  of  relatively 
limited  use.  There  is  frequently  a strong  tendency,  in  harvesting 
forest  products,  to  remove  the  species  of  greatest  current  value, 
leaving  marginal  species  to  occupy  the  ground  in  greater  proportions 
than  before  cutting.  Repetition  of  this  process  during  several 
cuts  on  the  same  area  results  in  deterioration  of  species  compo- 
sition. The  degree  of  this  change  varies  widely  with  forest  types, 
economic  situations,  amount  of  forestry  effort,  and  the  time  over 
which  periodic  cuttings  have  occurred. 

During  recent  years,  there  has  been  a trend  toward  greater  use  of 
the  less  valuable  species  as  a result  of  new  products  or  uses  but 
also  in  response  to  high  prices  and  limited  supplies  of  better 
species.  But  with  few  exceptions  the  species  whose  inherent  techni- 
cal properties  have  resulted  in  a preferential  position  for  a long 
time  are  still  the  most  useful  and  valuable  in  our  economy. 

Some  of  the  marginal  or  less  desirable  commercial  species  grow 
wood  as  fast  or  even  faster  than  some  of  the  preferred  species. 
However,  poor  quality  or  technical  properties  of  the  wood  limit 
the  utility  of  such  growth.  A measure  of  such  limitations  was 
devised  by  first  classifying  the  commercial  species  of  each  forest 
type  or  subtype  into  the  two  groups,  "desirable  species"  and 
"acceptable  species."  Noncommercial  species  were  not  included  in 
either  group  nor  was  any  direct  count  of  their  numbers  made  at 
any  stage  of  the  rating  procedure.  However,  their  influence  was 
reflected  in  the  count  of  existing  crop  trees  since  competitive 
effects  of  noncommercial  trees  occasionally  disqualif ied  as  a 
crop  tree  an  otherwise  desirable  one®  Also  the  presence  of  non- 
commercial species  sometimes  limited  the  area  otherwise  available 
for  prospective  stocking. 

In  the  classification  of  commercial  species  referred  to  above, 
recognition  was  given  to  many  local  variations  and  modifications. 
Such  variations  appear  in  the  voluminous  footnotes  accompanying  the 
tabulations  of  species  in  the  Criteria  of  Chapter  IX.  They  also 
have  been  taken  into  account  in  the  general  instructions  appear- 
ing in  sections  of  the  Criteria  dealing  with  species  classifica- 
tion. 

The  second  step  in  taking  account  of  composition  was  establishment 
of  a standard  requirement  that  at  least  50  percent  of  the  stocking 
on  a recently  cutover  area  consist  of  species  classified  in  the 
"desirable"  category.  A procedure  was  devised  for  computing  a com- 
position factor  that  reduced  the  stocking  percentage  if  composition 
was  found  to  be  less  than  50  percent.  Stocking  percentage  was 
unchanged  if  the  composition  standard  was  met. 
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Thus,  on  any  cutover  area,  if  half  or  more  of  the  stocking  con- 
sisted of  desirable  species,  the  composition  factor  was  1.0.  If 
less  than  half  of  the  stocking  consisted  of  desirable  species,  say 
40  percent,  the  composition  factor  was  computed  as  follows:  12.  = .80. 

In  brief,  the  composition  on  this  area  was  80  percent  of  50 
the  standard. 

Literal  application  of  this  procedure  might,  in  some  cases,  result 
in  a zero  composition  factor.  This  could  lead  to  the  unrealistic 
implication  that  the  growth  of  a forest  stand  consisting  of  "accept- 
able" species  only  would  have  no  utility  whatever.  Hence,  a minimum 
composition  factor  of  0.5  was  adopted.  No  composition  factor 
lower  than  this  minimum  limit  was  applied. 

Effect  of  Felling  Age  or  Premature  Cutting 

Forest  stands  grow  in  natural  cycles.  These  cycles  or  natural  growth 
trends  have  been  defined  by  study  of  the  average  annual  growth  of 
many  species.  First  it  is  necessary  to  define  average  or  mean  annual 
growth.  The  term  refers  to  the  growth  calculated  by  dividing  the 
volume  of  a stand  of  timber  by  its  age  in  years.  Usually  mean  annual 
growth  is  expressed  in  units  of  volume  per  acre  at  a given  age.  By 
calculating  the  mean  annual  growth  in  stands  of  a given  species  or 
forest  type  for  a series  of  ages,  the  changes  of  growth  with  ad- 
vancing age  can  be  determined.  All  past  investigations  of  this  kind 
have  shown  that  from  the  age  at  which  volume  can  be  measured  in 
useable  products  the  mean  annual  growth  increases  rapidly  with  age, 
reaches  a peak  and  declines.  This  basic  growth  cycle  is  illustrated 
in  figure  1.  Using  it  as  an  example,  we  see  that  the  peak  of  mean 
annual  growth  is  reached  at  125  years.  If  clear  cut,  then  the  yield 
will  represent  the  accumulation  of  annual  growth  amounting  to  an 
average  of  100  volume  units  per  year  for  125  years,  the  maximum 
attainable.  But  if  clear  cut  at  75  years  an  average  annual  growth 
of  only  80  volume  units  or  80  percent  of  maximum  would  be  realized. 
Partial  cuttings  such  as  thinnings  or  improvement  cuttings  made  at 
ages  younger  than  those  of  peak  annual  growth  tend  to  maintain  or 
increase  subsequent  growth  of  the  stand  and  add  to  the  total  volume 
harvested  during  a complete  growth  cycle.  Such  partial  cuttings 
therefore  have  beneficial  effects  upon  productivity,  while  clear 
cutting  at  young  ages  reduces  it. 

The  general  relationship  shown  in  figure  1 has  been  found  true  for 
all  species,  but  the  rate  at  which  average  annual  growth  increases , 
the  age  at  which  the  peak  occurs,  the  period  over  which  this  peak 
is  maintained  and  the  rate  of  decline  following  the  peak  varies 
with  species,  growth  potential  of  the  soil,  and  other  environmental 
factors.  Likewise  the  general  relation  holds  whether  the  average 
annual  growth  is  measured  in  board  feet,  cubic  feet,  or  cords.  The 
main  effect  of  different  product  measures  is  that  peak  growth  is 
reached  at  younger  ages  when  the  product  admits  small  trees . Hence 
the  maximum  growth  is  attained  at  younger  ages  for  cordwood  than 
for  sawlogs . 


Fig  I - Typical  growth  cycle  of  forest  stands 
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Because  of  this  growth  cycle,  clear  cutting  prior  to  the  age  at  which 
peak  growth  is  attained  reduces  the  mean  annual  growth  realized  as  well 
as  the  total  yield  recovered.  Conversely,  if  clear  cut  after  the  peak 
the  yield  recovered  is  somewhat  less,  but  for  most  species  the  value 
recovered  is  higher  due  to  the  greater  proportion  of  high  quality 
wood  in  older  trees  than  in  younger  ones.  However,  the  relation  of 
age  to  the  volume  and  volume  growth  of  different  quality  levels  or 
grades  of  wood  have  been  insufficiently  studied  in  the  United  States. 
Therefore  specific  information  is  unavailable  for  development  of 
standards  including  consideration  of  the  growth  of  quality  wood.  Use 
of  felling  age  in  this  study  is  therefore  limited  primarily  to  effects 
upon  growth  in  volume. 

The  discussion  of  figure  1 has  shown  how  the  clear  cutting  of  timber 
at  ages  younger  than  those  of  peak  growth  reduces  the  yield  and  the 
growth  attained.  Such  cutting  has  been  termed  "premature  cutting." 

If  such  cutting  becomes  prevalent  in  a county,  a State,  or  an  owner* 
ship  class,  the  average  annual  yields  of  timber  harvested  therefrom 
are  materially  reduced.  The  growth  attainable  by  any  degree  of  stock- 
ing and  composition  is  likewise  reduced  by  premature  cutting. 

Through  use  of  the  specific  growth  cycle  relationships  illustrated 
by  example  in  figure  1 and  established  for  many  of  our  species,  factors 
were  derived  showing  the  portion  of  attainable  growth  realized  by 
clear  cutting  at  given  ages.  These  factors  expressed  as  decimals 
of  attainable  growth  were  applied  to  the  stocking  rating  as  modified 
by  composition. 

In  devising  standards  for  evaluating  effects  of  premature  cutting, 
all  available  information  on  growth  cycles  was  used.  Fortunately 
some  information  has  been  accumulated  for  most  of  the  major  species 
or  types.  Where  not  available,  the  judgement  of  experienced  forest* 
ers  was  called  upon  to  devise  standards.  In  a few  cases,  this  re- 
sulted in  the  substitution  of  tree  diameter  for  age  as  a standard 
for  judging  felling  age  effects . 

Standards  were  set  up  for  each  species  or  for  species  groups  by 
site  or  geographic  area  within  a forest  type  showing  the  percentage 
of  the  peak  growth  attained  at  various  ages.  These  percentages  ex- 
press the  effects  of  felling  age.  In  the  example  presented  by 
figure  1,  the  felling  age  factor  for  a stand  cut  at  75  years  would 
be  .80.  Thus  these  factors  estimate  the  proportion  of  the  attain- 
able growth  realized  by  cutting  at  given  ages . In  field  applica- 
tion, the  ages  of  stands  clear  cut  were  determined  by  annual  ring 
counts  on  stumps  and  the  appropriate  felling  age  factor  found  by 
reference  to  the  Criteria. 

Modifications  of  this  general  concept  were  necessary  in  application 
and  these  are  summarized  below: 

1.  Felling  age  factors  were  applied  only  to  recently  cutover 
lands  which  were  clear  cut  or  to  the  clear  cut  portions  of 
such  lands.  For  purposes  of  this  survey,  a clear  cutting 
was  defined  as  one  which  removed  80  percent  or  more  of  the 
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trees  which,  were  merchantable  for  the  products  harvested 
and  which  resulted  in  removal  of  substantially  all  of 
the  overstory  present  before  cutting. 

2.  A number  of  situations  were  recognized  where  determination 
of  felling  age  effects  was  not  appropriate.  These  occur 
where  stand  conditions  indicate  that  the  future  volume 
growth  will  be  low  compared  to  that  resulting  from  clear 
cutting  and  starting  a new  stand.  Examples  of  this  are 
young  stands  badly  damaged  by  fire  or  forest  pests;  over- 
mature timber  beyond  the  age  of  peak  growth  and  where  growth 
will  continue  to  decline;  young  stands  where  initial  low 
stocking  resulted  in  lirnby  trees  of  such  poor  quality  as 

to  create  doubt  regarding  the  usefulness  of  any  additional 
growth. 

There  are  also  a few  wood  products  based  on  such  strict 
or  specialized  standards  that  volume  of  wood  involved  is 
a minor  consideration.  Examples  are  Christmas  trees,  poles, 
piling.  Here  the  greatest  usefulness  of  such  trees  is 
reached  at  a stage  in  development  when  they  comply  with 
product  standards.  Effect  of  felling  age  was  not  deter- 
mined for  the  relatively  limited  amount  of  clear  cutting 
for  these  products . 

3.  The  effect  of  felling  age  was  appraised  for  the  general 
size  class  of  product  removed.  Thus  where  small  trees 
were  cut  for  cordwood  products,  the  effect  of  felling  age 
was  based  upon  the  age  of  peak  growth  measured  in  terms 
of  cords  or  cubic  feet®  Where  sawlogs  were  removed,  the 
effect  of  felling  age  was  based  upon  the  age  when  growth 
is  at  a maximum  in  terms  of  board  feet.  Hence  the  pro- 
cedure included  neither  direct  nor  indirect  judgement  as 
to  the  desirability  of  either  present  or  future  require- 
ments for  different  products  ® A free  choice  of  products 
objectives  was  assured. 

The  standard  by  product  size  classes  are  included  in  the 
Criteria  of  Chapter  IX  together  with  the  local  modifica- 
tions provided  for  and  examples  of  detailed  methods  and 
calculations  for  application  of  felling  age  factors  in 
both  even-aged  and  many  aged  stands • 

Methods  of  Calculating  Productivity  Index 

Thus  far  the  discussion  of  procedural  concepts  has  been  limited  to 
discussion  of  four  basic  elements  chosen  to  express  productivity  of 
recently  cut  lands®  Only  brief  reference  has  been  made  to  the  method 
of  integrating  these  into  a single  index  of  productivity.  The  fol- 
lowing discussion  will  explain  the  methods  followed  in  calculating 
this  index  and  the  reasoning  basic  to  the  methods. 

The  first  two  elements  closely  related  to  growth,  i.e»,  existing 
stocking  and  prospective  stocking,  together  obviously  constitute  the 
total  stocking  from,  which  the  next  cut  of  forest  products  will  be 
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derived.  The  first  step  in  deriving  a single  index  of  productivity 
was  simply  adding  the  stocking  percentages  for  existing  and  pros* 
pective  stocking.  The  result  is  a rating  of  total  stocking  expressed 
as  a percentage  of  the  stocking  standard  chosen  to  represent  100  per- 
cent stocking. 

The  previous  discussion  on  species  composition  has  shown  how  poor 
composition  reduces  the  utility  and  value  of  the  current  and  expected 
growth.  A composition  standard  was  presented.  Also,  for  situations 
where  field  examination  showed  that  the  standard  was  not  met,  a 
method  was  presented  for  calculating  a composition  factor.  This  fac- 
tor appraises  the  limitation  placed  upon  the  utility  and  value  of 
the  growth  due  to  substandard  composition.  It  is  expressed  as  a 
proportion  of  growth  attainable  by  a standard  composition  for  the 
total  stocking  found.  Thus  the  factor  for  standard  composition  is 
1.0,  but  for  substandard  compositions  is  Q.95>  0*90$  0.85,  or  some 
other  decimal  not  lower  than  0.5*  Expressed  in  this  way,  as  a pro- 
portion, the  mathematical  relation  of  total  stocking  to  composition 
is  one  of  multiplication.  As  an  example,  assume  a total  stocking  of 
80  percent  and  a composition  factor  of  .9®  The  second  step  in  de- 
riving a final  productivity  index  then  is  the  calculation  80  x .9  a 72. 
The  result,  72,  is  the  rating  for  total  stocking  modified  by  com- 
position. 

The  effects  of  felling  age  or  premature  cutting  in  limiting  growth 
on  clear  cut  areas  have  also  been  described.  The  growth  cycle  shown 
in  figure  1 has  been  used  to  illustrate  how  the  effects  on  mean 
annual  growth  of  cutting  at  a given  age  can  be  expressed  as  a pro- 
portion of  the  growth  attainable  at  the  age  of  peak  growth.  The  re- 
lation between  total  stocking  modified  by  composition  and  the  final 
element  of  felling  age  is  again  one  of  multiplication.  In  the  event 
that  a felling  age  proportion  or  factor  of  .80  was  found  applicable 
to  the  example  used  in  the  discussion  of  composition,  the  calculation 
would  be  72  x 0.8  ® 58,  the  final  productivity  rating. 

More  detailed  examples  and  sample  calculations  are  included  in  the 
Criteria  of  Chapter  IX.  Here  also  will  be  found  the  variations  in 
procedure  and  standards  which  were  adopted  in  various  sections  of  the 
country. 


Procedures  in  Brief 

Ownership  Classification 

All  preceding  related  surveys  have  shown  the  importance  of  ownership. 
Hence  a basic  consideration  prior  to  field  examination  was  the  classi- 
fication of  forest  ownerships.  For  purposes  of  this  survey,  each 
ownership  was  classified  both  as  to  size  class  of  commercial  forest 
land  and  type  of  ownership.  The  classifications  used  are  as  follows: 
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Size  Classification  for  Private  Ownerships 

Class  1,  ^0,000  acres  or  more.  Large  owners 
Class  2,  5#°00  - 50,000  acres.  Medium  owners 
Class  3 f under  5 >000  acres.  Small  owners 
Class  3a*  500  - 5*000  acres 
Class  3b,  100  - 500  acres 
Class  3c,  less  than  100  acres 

Minimum  size  limits  adopted  for  Class  3c  were  3 acres  in  the  East 
and  10  acres  in  the  West. 


Classification  by  Type  of  Owner,  All  Ownerships 


Private  forest  lands 

1.  Farm 

2.  Lumber  manufacturer 
3®  Pulp  manufacturer 

4.  Other  wood  manufacturers 
5®  Other  private 

Sampling  Method 


Public  forest  lands 

1.  National  forest 

2.  Bureau  of  Land  Management 
3®  Indian 

4.  Other  Federal 

5«  State,  country,  municipal 


Recently  cutover  lands  of  the  numerous  small  private  ownerships  were 
sampled  by  two  methods : (a)  examination  of  all  ownerships  in 

2 ,500 -acre  sampling  areas  located  within  randomly  chosen  counties 
in  each  State  of  each  region,  (b)  compilation  of  lists  of  small  owner- 
ships in  each  State  of  a region  and  random  selection  of  ownerships 
from  such  lists.  The  first  of  these  methods  was  used  primarily  in 
the  East  and  the  second  in  the  West.  Medium  sized  private  owner- 
ships were  sampled  in  States  with  15  or  more  such  ownerships,  but  all 
of  them  were  examined  in  States  with  less  than  15  ownerships  of  this 
size  class.  All  large  private  ownerships  were  examined  except  in 
Florida  where  their  number  justified  sampling  procedures.  All  Federal 
ownerships  in  a State  were  examined,  including  those  of  less  than 
5,000  acres.  State,  county,  municipal,  and  other  local  public  forests 
of  5,000  acres  or  more  were  also  covered  by  complete  canvass.  Public 
ownerships,  other  than  Federal,  of  less  than  5,000  acres  were  covered 
by  sampling  either  on  the  list  or  area  basis  previously  outlined  for 
small  private  ownerships . 


For  public  ownerships  organized  on  a working  circle  basis,  each  such 
working  circle  was  viewed  as  a separate  holding  for  individual  ex- 
amination and  reporting.  Where  public  lands  were  not  so  organized, 
each  separate  unit  or  block  of  land  recognized  by  the  responsible 
administrative  agency  was  considered  to  be  a separate  recording  unit 
and  the  recently  cut  lands  in  each  examined  and  rated.  This  sane 
procedure  was  applied  to  large  private  ownerships . 

Previous  mention  has  been  made  of  six  large  ownerships  comprising  a 
total  of  1.5  million  acres  to  which  access  was  denied  for  purposes 
of  making  the  specific  examinations  of  recently  cut  lands  required 
by  the  plans.  The  areas  of  these  six  ownerships  are  included  in 
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statistics  of  total  commercial  forest  area  by  various  size  classes 
and  types  of  ownership.  The  operating  area  of  these  ownerships  and 
the  productivity  of  recently  cut  lands  on  them  was  not  ascertained 
and  are  therefore  not  included  in  any  statistics  of  operating  area 
or  productivity. 

The  Survey  on  an  Individual  Ownership 

The  major  steps  in  field  procedure  are  summarized  by  using  a hypo- 
thetical small  ownership  as  an  example.  Figure  2 is  a map  of  such 
an  area.  It  is  part  of  a sample  that  comprises  a given  percentage 
of  the  land  area  being  sampled.  The  areas  determined  by  survey  of 
this  ownership  and  all  other  sample  ownerships  are  multiplied  by  a 
factor  or  "sample  mult iplier."  This  multiplier  is  100  divided  by 
the  percent  of  total  land  area  in  the  samples. 

The  forest  land  on  this  property  consists  of  120  acres.  The  oak- 
pine  type  covers  50  acres  and  no  cutting  has  taken  place  in  this  type 
since  January  1,  19^7 • The  remaining  70  acres  is  pine  type,  a part 
of  which  was  cut  since  that  time. 

This  basic  information  was  obtained  by  field  examiners  from  a 
variety  of  sources  such  as  an  interview  with  the  owner,  county  records 
of  various  agencies,  interviews  with  neighbors,  local  foresters,  by 
consulting  aerial  photographs . These  photographs  were  a major 
source  of  information  particularly  for  estimates  of  the  area  in  each 
forest  type  on  an  ownership. 

With  the  general  location  of  the  cutover  area  ascertained,  the  field 
examiner  made  a reconnaissance  to  determine  roughly  its  area  and 
shape  and  a route  of  travel  was  determined  that  would  represent  all 
conditions.  By  reference  to  guides  in  a regional  field  manual,  the 
number  of  one -fifth  acre  sample  plots  to  be  measured  in  the  East  or 
the  number  of  sample  points  from  which  measurements  were  taken  in  the 
West  and  the  distance  between  plots  or  points  appropriate  for  a cut- 
over area  of  the  approximate  size  to  be  examined  were  determined. 

Each  plot  or  point  was  then  located  on  the  ground,  measurements  taken, 
and  computations  completed  to  arrive  at  the  percentage  of  existing 
stocking,  total  stocking  (existing  plus  prospective),  stocking  modi- 
fied by  composition  if  required  and  the  latter  modified  by  effect  of 
felling  age  if  required.  The  last  computation  resulted  in  the  pro- 
ductivity index. 

Thus  in  the  example  shown  by  figure  2,  there  were  six  sample  plots 
which  provided  six  separate  ratings  of  existing  stocking.  These 
were  averaged  to  get  a rating  of  existing  stocking  for  the  tract. 
Average  ratings  for  each  of  the  other  three  elements  were  derived 
similarly  from  the  appropriate  records  for  these  six  plots.  All 
average  ratings  were  recorded  on  a standard  form  for  the  pine  type 
on  the  particular  ownership  together  with  identifying  information  and 
other  observations  made  on  the  property  to  meet  objectives  of  the 
survey.  Had  there  also  been  recent  cutting  in  the  oak-pine  type,  a 
separate  examination  of  this  cutover  area,  would  also  have  been  made. 
Data  similar  to  those  described  for  the  pine  type  would  have  been 
recorded  separately  for  the  oak-pine  type. 
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Sample  plots  measured 
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Fig.  2 - Example  of  small  ownership  containing  120  acres 
of  commercial  forest  land. 
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Essentially  the  same  system  was  used  throughout  the  country#  Methods 
in  the  Bast  and  West  varied  in  that  sample  plots  were  used  uni- 
versally in  the  East  hut  the  sample  or  observation  "point"  was 
adopted  for  western  conditions . Both  the  sample  plot  and  sample 
point  systems  are  described  in  the  Criteria  of  Chapter  IX. 

How  the  Survey  Results  Were  Summarized 

The  methods,  in  broad  outline,  of  how  the  ratings  from  this  example 
would  become  part  of  final  results  is  of  interest#  Assume  that  the 
final  average  productivity  index  calculated  from  the  six  plots  shown 
in  figure  2 was  58.  Reference  to  the  class if icat ion  of  indexes  shows 
that  this  rating  would  be  included  in  the  medium  productivity  class . 
Since  there  were  70  acres  of  pine  type,  part  of  which  was  cut,  and 
no  cutting  in  the  oak-pine  type,  the  operating  area  of  this  property 
was  recorded  as  70  acres  and  the  productivity  level  as  medium. 

To  follow  the  summarizing  of  this  final  observation,  refer  to 
table  1,  page  27®  This  table  shows  that  for  the  country  as  a whole 
32  million  acres  in  ownerships  of  100  to  500  acres  were  recorded  as 
operating.  The  ownership  used  as  an  example  contributed  to  this 
32  million  acres.  Note  further  from  table  1 that  38  percent  of  the 
operating  area  in  the  100-500  acre  ownership  class  was  found  to  be 
in  the  medium  class  of  productivity.  This  percentage  was  derived 
from  a tabulation  of  results  showing  that  there  were  11. 5 million 
acres  of  operating  area  in  the  medium  class.  This  area  represented 
36  percent  of  the  32  million  acre  operating  area  in  the  100-500  acre 
ownership  class.  The  example  of  figure  2 contributed  to  the  total 
of  11.5  million  acres  in  the  medium  class, 

HBW  HIGH  ARE  THE  STANDARDS  ? 

In  devising  standards  around  the  basic  premise  that  they  should 
reflect  conditions  attainable  under  current  operating  conditions, 
judgement  is  necessarily  used  to  Interpret  the  technical  forestry 
information  at  hand.  The  varying  opinions  brought  out  during  the 
process  of  applying  judgement  to  meet  the  basic  premise  are  the 
source  of  conflicting  views  on  standards. 

Some  feel  that  the  standards  are  too  high  and  therefore  will  emphasize 
pessimistic  aspects.  Others  have  expressed  the  opinion  that  stand- 
ards are  too  low.  A number  of  considerations  could  have  been  in- 
cluded In  the  basic  premises  and  procedural  concepts  that  would  have 
led  to  stricter  standards . The  more  important  of  these  are  discussed 
as  enumerated  below: 

1.  Standards  could  have  been  built  up  on  the  basis  of  trends 
toward  more  intensive  forestry  or  of  meeting  future  re- 
quirements. Standards  developed  on  either  of  these  bases 
would  be  higher  than  those  adopted.  However,  it  was  felt 
that  standards  related  only  to  judgements  of  current  and 
reasonable  attainability  under  average  operating  conditions 
would  be  of  more  practical  value. 
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2.  Procedures  for  Treasuring  effect  of  felling  age  made  no 
specific  provision  for  growth  of  high  quality  sawtimber. 

For  many  species,  the  age  of  maximum  mean  annual  growth 
in  hoard  foot  volume  occurs  before  appreciable  volumes 
of  high  quality  wood  are  produced.  An  additional  period 
of  years  could  have  been  added  arbitrarily  to  felling 
age  standards  to  make  some  allowance  for  quality  growth. 
Productivity  indexes  thus  would  have  been  lower,  parti- 
cularly in  the  East  where  premature  cutting  is  much  more 
prevalent  than  in  the  West.  However,  this  was  not  done 
due  to  lack  of  any  specific  guide  lines  for  such  arbitrary 
adjustment. 

3.  Effect  of  felling  age  was  Judged  on  basis  of  size  class 
of  product  cut.  On  the  grounds  of  a greater  relative 
national  need  for  large  size  than  small  size  products, 
effect  of  felling  age  could  have  been  appraised  against 
the  ages  at  which  growth  of  sawtimber  reach  a maximum. 

This  too  would  have  resulted  in  lower  indexes,  again 
primarily  in  the  East.  However,  because  both  large  and 
small  products  are  needed  in  U.  S.  economy,  and  because 
no  basis  existed  for  allocating  proportions  of  small  vs. 
large  products  objectives  to  a specific  area  of  land, 
final  decision  was  to  appraise  effect  of  felling  age  on 
productivity  for  the  size  class  of  products  cut. 

The  standard  for  composition  could  have  been  based  upon  a 
higher  proportion  of  desirable  species  than  the  50  per- 
cent chosen.  Some  reviewers  recommended  a standard  higher 
than  this . 

5.  Standards  both  for  existing  and  prospective  stocking 
were  frequently  exceeded  on  ownerships  operated  under 
effective  forestry  policies.  Whether  stocking  standards 
are  too  high  or  too  low  was  vigorously  debated  during 
planning  stages.  Because  these  standards  were  occasionally 
exceeded  during  the  survey— frequently  on  properties  under 
forest  management - -actual  experience  during  the  survey 
lends  little  support  to  the  idea  that  standards  are  too 
high  as  an  expression  of  the  stocking  reasonably  attain- 
able under  current  operating  conditions. 

6.  The  use  of  only  3 broad  classes  to  express  results  of  the 
survey  tend  to  obscure  important  relations  between  productiv- 
ity of  recently  cutover  lands  and  such  important  factors 

as  size  class  and  type  of  ownership,  geographic  location, 
forest  type  group  and  others . The  use  of  a greater  number 
of  classes  would  have  provided  the  basis  for  more  precise 
and  informative  comparisons. 
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MAJOR  NATIONAL  CONTRASTS 


The  tables  and  charts  which  provide  background  for  the  discussion,  and 
analysis  of  results  in  the  following  pages  are  summaries  of  more  de- 
tailed statistics  found  in  Chapter  IX,  Appendices,  Summary  of  Basic 
Statistics.  Of  these  statistics,  tables  22  and  23  on  forest  ownership 
and  tables  70-74  on  productivity  of  recently  cut  lands  are  the  major 
references.  These  basic  tables  were  developed  in  considerable  detail 
so  that  others  might  derive  summaries  of  particular  interest  to  them. 

In  some  tables  the  detail  exceeds  that  contemplated  by  the  sampling 
standards  so  that  sampling  errors  are  high.  Readers  consulting  the 
Appendix  tables  or  making  separate  summaries  from  them  can  determine 
the  statistical  reliability  of  estimates  by  application  of  procedures 
outlined  in  Chapter  IX,  Appendices,  Section  D,  Sampling  Standards. 

Public  and  Private  Lands  Compared 

Nationally,  56  percent  of  the  recently  cutover  lands  in  private  owner- 
ships were  found  to  have  reached  the  standards  attainable  under  current 
operating  conditions;  that  is,  a little  more  than  half  of  such  lands 
were  found  to  qualify  for  the  high  productivity  class.  In  contrast, 

80  percent  of  the  recently  cutover  lands  in  public  ownership  were  found 
to  be  in  the  high  productivity  class  (table  1). 

The  importance  of  this  contrast  is  apparent  from  the  proportion  of 
total  commercial  forest  area  in  each  of  these  two  ownership  categories. 
Table  1 shows  that  35$  million  acres  or  73  percent  of  all  commercial 
forest  land  is  privately  owned . The  remaining  2?  percent  is  in  various 
types  of  Federal,  State,  and  local  public  ownership. 

Any  increases  in  the  national  level  of  growth  needed  to  meet  the  wood 
requirements  of  our  growing  population  and  expanding  economy  must  come, 
for  the  most  part,  from  the  large  area  of  private  lands.  The  condition 
of  recent  cutovers  on  such  lands  falls  considerably  short  of  meeting 
standards  attainable  under  current  operating  conditions®  Because  of 
this  and  the  large  area  involved,  the  possibilities  of  raising  the 
national  growth  level  are  much  greater  on  private  than  on  public  lands. 

Small  Private  Holdings  a Major  Problem 

Productivity  of  recent  cutovers  on  private  lands  is  directly  related 
to  the  size  class  of  ownership— the  smaller  the  ownership,  the  lower 
the  proportion  of  recently  cut  land  in  the  high  productivity  class.  On 
ownerships  of  100  acres  or  less,  which  include  one-third  of  all  private 
commercial  forest  land  in  the  Nation,  only  38  percent  of  recently  cut 
lands  fell  in  the  high  productivity  class.  All  small  ownerships  com- 
bined (less  than  5*000  acres)  comprise  74  percent  of  all  private  forest 
land  and  over  half  of  all  private  and  public  combined.  In  this  group, 
only  40  percent  of  recently  cut  lands  qualify  for  the  hi$a  productivity 
class  (fig.  3)® 

The  situation  is  much  more  favorable  on  the  larger  private  ownerships. 
For  those  of  the  medium  size  class  (5,000-50^000  acres),  64  percent  of 
the  recently  cut  lands  qualified  in  the  high  productivity  class®  For 
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Table  1 . --Productivity  of  recently  cutover  forest  landj/ 
by  size  class  and  type  of  ownerships , 1953 
Hfe-lted  States  and  Coastal  Alaska ; 


PRIVATE  HOLDINGS  BY  SIZE  CLASS 


Size  classS-/  and 
type  of  ownership 

: Commercial  forest  area 

! Proportion  of  operating  area  by 
productivity  class 

* Total 

* Operating!/ 

I High 

‘ Medium 

Low 

Million 

Million 

acres 

acres 

Percent 

Percent 

Percent 

3 - 100  acres 

121 

24 

38 

37 

25 

100  - 500 

98 

32 

40 

36 

24 

500  - 5,000 

46 

18 

44 

35 

21 

5,000  - 50,000 

35 

23 

64 

26 

10 

50,000  and  larger 

58 

42 

78 

18 

4 

Total  or  average 

358 

139 

56 

29 

15 

HOLDINGS  BY  TYPE  OF  OWNERSHIP 


Private : 


Farm 

165 

53 

4l 

37 

22 

Lumber  manufacturing 

35 

24 

73 

21 

6 

Pulp  manufacturing 

23 

17 

84 

15 

1 

Other  wood  manufacturing 

4 

3 

73 

23 

4 

Other  private 

131 

42 

52 

28 

20 

Total  or  average 

358 

139 

56 

29 

15 

Public : 

National  Forest 

85 

66 

81 

16 

3 

Bureau  of  Land  Mgt . 

6 

5 

80 

15 

5 

Indian 

7 

5 

74 

25 

l 

Other  Federal 

5 

2 

80 

16 

4 

State 

19 

13 

77 

18 

5 

County  and  local 

8 

5 

77 

23 

(!t/) 

Total  or  average 

130 

96 

80 

17 

3 

Total,  all  ownerships 

488 

235 

65 

24 

11 

1 / During  period  January  1,  1947  to  date  of  examination  in  1953  or  1951*  • 

2/  Based  on  the  total  commercial  forest  area  in  the  ownership. 

U The  operating  area  of  an  individual  ownership  is  the  combined  area  of  the 
forest  types,  within  the  ownership,  in  which  some  cutting  was  done  since  January  1, 
1947 • The  operating  area  of  any  size  class  or  type  of  ownership  is  the  sum  of  the 
operating  areas  on  individual  ownerships  in  that  size  class  or  type  of  ownership. 
Excludes  operating  area  on  some  large  private  ownerships  on  which  access  was  denied. 
4/  Less  than  0.5  percent. 
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Fig.  3-  Commercial  forest  area  and  productivity  of  recently  cutover  lands, 
by  ownership  class,  United  States  and  Coastal  Alaska,  1953. 
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large  ownerships  (50,000  acres  and  larger),  IB  percent  of  recently  cut 
lands  were  found  to  be  in  this  upper  productivity  class®  The  ownerships 
of  medium  and  large  size  together  contain  93  million  acres  or  26  percent 
of  the  private  forest  land  and  19  percent  of  all  commercial  forest  area. 

Thus,  small  private  ownerships  comprise  three-fourths  of  all  private 
land  and  the  productivity  of  recent  cutovers  on  this  large  area  was 
found,  to  be  much  lower  than  that  of  the  larger  ownerships.  This  is  the 
major  reason  why  productivity  of  recent  cutovers  is  lower  for  all  privat© 
land  than  for  public  ownership. 

Public  and  Wood-Manufacturing  Industry  Lands  Rank  Highest 

Results  of  the  survey  showed  that  type  of  ownership  is  also  very  impor- 
tant. Lands  owned  by  pulp-manufacturing  industries  have  the  greatest 
proportion* — 84  percent— of  recently  cut  lands  in  the  high,  productivity 
class,  followed  closely  by  national  forests,  other  Federal,  other  public, 
lumber  industry,  and  other  wood-using  industry,  with  the  latter  two 
showing  almost  identical  situations  (table  1 and  fig.  4)®  Although 
substantial  improvement  can  still  be  made,  these  types  of  ownership- 
public  and  wood-using  industries— form  a group  where  condition  of 
cutovers  is  more  favorable  for  current  and  future  growth  than  is  the 
case  for  other  types  of  ownership.  While  there  are  variations  within 
the  group,  the  differences  are  not  large  and  they  all  appear  to  be  at 
about  the  same  general  level  of  productivity. 

The  combined  ownership  of  the  wood-using  industries  amounts  to  slightly 
under  13  percent  of  all  commercial  forest  land,  and  the  public  lands 
comprise  somewhat  less  than  26  percent.  Together  these  types  of  owner- 
ship, which  are  characterized  by  high  proportions  of  recently  cutover 
lands  in  the  upper  productivity  class,  make  up  only  39  percent  of  all 
commercial  forest  lard. 

In  contrast  to  the  wood-manufacturing  industry  and  public  forest  lands, 
only  41  percent  of  the  recently  cut  lands  on  farm  ownerships  was  found 
to  be  in  the  high  productivity  class.  On  “other”  private  lands,  the 
comparable  figure  is  52  percent. 

In  both  of  these  classes  of  ownership,  the  primary  interest  of  land 
ownership  is  generally  something  other  than  production  of  forest  prod- 
ucts. Farm  owners,  of  course,  are  usually  most  concerned  with  produc- 
tion of  other  farm  crops,  with  timber  as  a secondary  interest  at  best. 
“Other”  private  ownerships  represent  a wide  variety  of  interests. 

Although  some  land  is  held  primarily  for  timber  values,  generally  the 
interest  in  forest  products  is  secondary  to  mineral,  power,  recreation, 
wildlife,  or  other  values.  Included  in  the  other  private  lands  are  both 
individual  and  corporate  holdings,  but  mostly  they  are  small  ownerships 
as  shown  in  table  2. 

Thirty-four  percent  of  all  commercial  forest  land  is  on  farms,  and 
another  27  percent  is  on  other  private  lands.  This  makes  a total  of 
61  percent  of  all  commercial  forest  land  controlled  by  these  two  types 
of  ownership,  with  less  than  half  of  recent  cutovers  in  the  upper 
productivity  class.  This  situation  presents  a serious  threat  to  the 
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Fig.  4 - Commercial  forest  area  and  productivity  of  recently  cutover  lands, 
by  type  of  owner,  United  States  and  Coastal  Alaska,  1953. 
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Table  2 


—Productivity  of  recently  cutover  private  lands—/  by 
type  of  owner  and  size  class . 1953 
(Continental  United  States) 


Type  of  owner  _ / 
and  size  class"' 

Commercial 
forest  area  * 

Proportion  of  operating 
area  by  productivity  class 

Total  [Operating^  ° 
* « 

High  ; 

• 

Medium 

• 

Low 

• 

• 

Million 

acres 

Million 

&g.res 

Percent 

Percent 

Percent 

Farm; 

Small 

160 

51 

40 

38 

22 

Medium  and  large 

5 

2 

59 

27 

14 

Lumber  manufacturing: 

Small 

5 

3 

48 

35 

17 

Medium 

11 

8 

74 

20 

6 

Large 

19 

13 

78 

19 

3 

Pulp  manufacturing: 

Small  and  medium 

1 

1 

74 

17 

9 

Large 

22 

16 

84 

15 

1 

Other  wood  manufacturing: 

Small  and  medium 

3 

2 

72 

25 

3 

Large 

1 

1 

74 

18 

8 

Other  private: 

Small 

99 

21 

41 

31 

28 

Medium 

16 

10 

56 

31 

13 

Large 

16 

11 

69 

21 

10 

Total  or  Average 

358 

139 

56 

29 

15 

^I>uring  period  January  1,  1947  to  date  of  examination  in  1953  or 

1954. 

2/ 

" Size  class  based  on  the  total  commercial  forest  area  in  the  owner- 
ship. Small,  3-5000  acres  in  the  East,  10-5000  acres  in  the  West. 
Medium,  5000-50,000  acres.  Large,  50,000  acres  or  larger.  Excludes 
19 t 000  acres  of  private  forest  land  in  Coastal  Alaska. 


'The  operating  area  of  an  individual  ownership  is  the  combined  area 
of  the  forest  types,  within  the  ownership,  in  which  some  recent  cutting 
was  done . The  operating  area  of  any  size  class  or  type  of  ownership  is 
the  sum  of  the  operating  areas  on  individual  ownerships  in  that  size  class 
or  type  of  ownership.  Excludes  operating  area  on  some  large  private 
ownerships  to  which  access  was  denied. 
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Nation’s  capacity  to  meet  future  timber  needs • It  explains  in  part  why 
farm  timber  lands  with  34  percent  of  all  commercial  forest  area  contain 
only  15  percent  of  the  sawtimber  (see  Chapter  II,  Domestic  Supply  of 
Forest  Land  and  Timber) . 

In  table  3 is  shown  the  proportion  of  operating  area  in  each  type  of 
ownership  and  its  distribution  by  productivity  class . Eleven  percent 
of  recent  cutovers  fall  in  the  low  class,  and  most  of  this- — 9 percent — 
occurs  on  farm  and  "other"  private  lands.  Conversely,  of  the  65  percent 
rating  high,  only  18  percent  (a  little  over  one-fourth  of  the  total)  is 
on  farm  and  other  private  lands. 

Poorest  Condition  for  Small  Holdings 
Consistent  for  All  Types  of  Private  Ownership 

The  pulp-manufacturing  industry  is  the  only  type  of  private  forest  land 
ownership  characterized  almost  entirely  by  large  holdings.  Over  half  of 
the  lumber-industry  holdings  are  also  large,  but  substantial  portions 
are  in  the  medium  and  sraall  size  classes.  Other  types  of  private 
ownership  are  primarily  in  the  small  size  class  (table  2). 

Within  each  type  of  private  ownership,  the  small  size  class  (less  than 
5,000  acres)  is  characterized  by  the  lowest  proportions  of  recently  cut 
lands  in  the  high  productivity  class.  Thus  the  proportion  of  small 
holdings  has  a strong  influence  on  the  condition  of  cutovers  in  each 
type  of  ownership.  Th©  influence  of  the  high  proportion  of  small  hold- 
ings is  particularly  apparent  in  table  2 for  the  farm  and  "other" 
private  ownership  classes. 

Motives  for  Forest  Land  Ownership  Not  Determined 

This  survey  did  not  inquire  into  motives  for  forest  land  ownership, 
the  degree  of  forestry  knowledge  available,  nor  the  many  other  factors 
that  may  have  influenced  the  treatment  of  the  forest  lands  examined. 

It  was  limited  strictly  to  an  appraisal  of  the  conditions  that  exist 
on  recently  cutover  areas. 

In  the  case  of  public  forest  lands,  the  responsibility  placed  on  the 
agencies  for  their  management  as  forest  properties  is  probably  the 
basic  reason  for  the  favorable  growth  conditions  on  most  recently  cut 
areas.  The  direct  dependence  of  wood-manufacturing  industries  upon 
timber  for  raw  material  is  reflected  in  the  increasing  adoption  of 
policies  and  practices  designed  to  keep  these  lands  productive.  The 
growing  practice  of  employing  professional  foresters  and  placing  on 
them  the  responsibility  for  forest  management  is  commencing  to  show 
results  on  the  land. 

The  contrasting  poorer  condition  on  farm  and  other  private  forest  lands 
may  be  due  to  the  competition  of  other  activities,  which  subordinates 
interest  in  forest  production.  Lack  of  forestry  knowledge  and  informa- 
tion on  how  to  obtain  it  may  also  contribute  to  this  condition.  But 
the  situations  and  factors  responsible  for  the  generally  lower  level 
of  productivity  on  these  types  of  ownership,  as  well  as  the  small 
ownerships  of  all  types,  are  not  fully  known. 


- 32  - 


Table  3. --Distribution  of  all  operating  area,  by  type  of 
ownership  and  productivity  class , 1953 
~(Unlted  States  and  C^stalTAlaska ) 


Ownership  class 

Proportion  of  operating 
by  productivity  class 

area 

Total 

; Sigh  j 

Medium  : 

Low 

Percent 

Percent 

Percent  Percent 

Private : 

Farm 

22 

9 

8 

5 

Wood  manufacturing 

20 

15 

4 

1 

Other  private 

18 

9 

5 

4 

Total 

60 

33 

17 

10 

Public : 

National  forest 

27 

22 

4 

1 

Other  Federal 

5 

4 

1 

<!/> 

State  and  local 

8 

6 

2 

Total 

40 

32 

7 

1 

Total,  all  ownerships 

100 

65 

24 

11 

1 / Less  than  0.5  percent. 
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CONDITION  OF  CUTOVER  LANDS  VARIES  BY  SECTION, 
REGION,  OWNERSHIP  CLASS,  AND  OTHER  FACTORS 


Productivity  of  recently  cut  lands  was  found  to  differ  widely,  from 
one  part  of  the  country  to  another  (fig.  5).  Examination  of  these 
differences  helps  to  identify  the  relative  contribution  to  the  national 
level  of  growth  made  by  various  combinations  of  ownership  and  geographic 
location.  This  will  be  done  by  major  sections— North,  South,  and  West. 
Within  each  section  there  are  notable  exceptions  to  the  general  average 
and  these  exceptions  will  be  pointed  out  in  later  discussion  of  differ- 
ences by  both  region  and  type  of  ownership. 

Condition  of  Cutover  Land  Best  in  the  West 

Generally  the  condition  of  recently  cutover  lands  is  best  in  the  West 
where  74  percent  of  them  were  found  to  be  in  the  high  productivity  class 
(table  4).  This  is  primarily  a reflection  of  the  ownership  pattern. 

In  the  West,  52  percent  of  all  commercial  forest  land  is  in  national 
forest  ownership,  12  percent  is  in  large  private  holdings,  and  9 percent 
consists  of  other  Federal  lands.  Thus,  about  three-fourths  of  all  com- 
mercial forest  land  is  controlled  by  three  classes  of  ownership  on  which 
substantial  portions  of  recently  cut  lands  attain  high  productivity 
ratings.  The  result  is  an  over-all  situation  more  favorable  than  in 
either  the  North  or  the  South  where  small  private  ownership  predominates. 
Moreover,  the  proportion  of  recently  cut  lands  in  the  high  productivity 
class  on  small  private  ownerships  of  the  West  is  greater  than  in  the 
South  and  about  equal  to  that  of  the  North. 

Notable  exceptions  to  the  generally  better  situation  in  the  West  are 
the  State  and  local  public  ownerships.  Only  5&  percent  of  recently  cut 
lands  in  these  ownerships  was  found  to  be  in  the  high  productivity 
class,  as  compared  to  83  percent  in  the  North  and  70  percent  in  the 
South. 

South  Has  Poorest  Cutover  Conditions 

Productive  condition  of  recently  cutover  land  is  poorer  in  the  South 
than  in  the  other  sections.  The  range  in  productivity  by  ownership 
class  is  greater  here  than  elsewhere,  and  while  the  highest  ratings 
occur  in  the  South,  so  also  do  the  lowest,  and  the  latter  involves  by 
far  the  greater  acreage. 

Cutovers  on  public  and  on  large  private  ownerships  compare  very  favor- 
ably with  these  holdings  in  other  sections,  but  the  forest  area  in 
these  ownerships  is  proportionately  smaller  in  the  South.  The  small 
private  ownerships  (less  than  5*000  acres)  are  primarily  responsible 
for  the  poor  average  condition  of  recently  cut  lands  in  this  section. 
Only  34  percent  of  such  lands  on  small  holdings  were  found  to  be  in 
the  high  productivity  class,  a much  lower  proportion  than  in  the  North 
and  West.  The  significance  of  this  situation  in  southern  forest  economy 
becomes  apparent  from  the  information  in  table  4 regarding  ownership  of 
commercial  forest  land.  This  shows  that  two-thirds  of  all  the  South's 
commercial  forest  land  is  in  small  holdings,  and  a total  of  nearly  1.8 
million  small  owners  are  involved.  Almost  80  percent  of  the  land  in 
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Fig.  5 -Productivity  of  recently  cutover  lands  by  section J953 


Table  4 . — Productivity  of  recently  cutover  landed 


b2 

r section  and  ownership  class,  1953 

United  States  and  Coastal  Alaska) 

Section  and  ^ . 
ownership  class £/ 

Commercial 
forest  area 

Proportion  of  operating  area  by 
productivity  class 

Total  | 

Operating!/ 

High 

] Medium  j 

Low 

Million 

acres 

Million 

acres 

Percent 

Percent 

Percent 

North: 

Small  private 

117 

23 

50 

33 

17 

Medium  private 

9 

5 

61 

30 

9 

Large  private 

16 

13 

71 

2? 

2 

National  forest 

10 

9 

84 

16 

(4/) 

Other  Federal 

3 

1 

80 

15 

5 

State  and  local 

19 

13 

83 

16 

1 

Total  or  average 

174 

64 

67 

26 

7 

South: 

Smll  private 

128 

44 

34 

37 

29 

Medium  private 

20 

13 

63 

26 

11 

Large  private 

28 

19 

81 

13 

6 

National  forest 

10 

9 

89 

10 

1 

Other  Federal 

4 

2 

83 

14 

3 

State  and  local 

3 

1 

70 

23 

7 

Total  or  average 

193 

88 

55 

27 

18 

West : 


Snail  private 

20 

7 

48 

39 

13 

Medium  private 

6 

4 

73 

19 

8 

Large  private 

14 

11 

80' 

17 

3 

National  forest 

61 

45 

79 

17 

4 

Other  Federal 

11 

8 

73 

23 

4 

State  and  local 

5 

4 

58 

28 

14 

Total  or  average 

117 

79 

74 

21 

5 

Coastal  Alaska: 
National  forest 
Other  Federal 

3 

1 

3 

l 

87 

100 

13 
• * 

•• 

Total  or  average 

4 

4 

89 

11 

Total  or  average. 

all  sections 

488 

235 

65 

24 

11 

1 J During  period  January  1,  194?  to  date  of  examination  in  1953  or  1954. 

2 / Size  class  based  on  total  commercial  forest  area  in  the  ownership.  Small, 
3-5>000  acres  in  the  East,  10-5, 000  acres  in  the  West.  Medium,  5,000-50,000  acres. 
Large,  50,000  acres  and  larger. 

2/  Operating  area  of  an  individual  ownership  is  the  combined  area  of  the  forest 
types,  within  the  ownership,  in  which  seme  recent  cutting  was  done.  The  operating 
area  of  any  size  class  or  type  of  ownership  is  the  sum  of  the  operating  areas  on  indi- 
vidual ownerships  in  that  size  class  or  type  of  ownership.  The  figures  exclude  opera- 
ting area  oa  sosae  large  private  ownerships  to  which  access  ms  denied. 

4/  Less  than  0.5  percent. 
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these  small  ownerships  is  in  tracts  of  500  acres  or  less  (Ownership 
of  Forest  Land  and  Timber,  Section  D,  Chapter  IV). 

These  small  ownerships  in  the  South  are  also  of  outstanding  national 
significance.  They  include  a total  commercial  forest  area  of  128 
million  acres.  This  is  36  percent  of  all  private  commercial  forest 
land  in  the  United  States,  and  over  one -fourth  of  all  commercial  forest, 
both  public  and  private.  The  total  area  in  these  small  ownerships 
exceeds  by  11  million  acres  the  entire  commercial  forest  area  of  the 
West,  and  by  66  million  acres  the  commercial  forest  owned  by  all  the 
wood- manufacturing  industries  in  the  United  States.  Because  of  the 
situation  just  described,  the  high  potential  growth  rate,  and  the 
greater  need  for  softwood  supplies  than  hardwoods,  the  top  national 
problem  concerned  with  improving  growth  by  cutting  exists  on  these 
small  ownerships  of  the  South. 

Previous  evidence  (table  1 and  fig.  4)  has  emphasized  the  significant 
relation  between  type  of  owner  and  condition  of  recently  cut  lands. 

The  generally  less  favorable  conditions  found  on  farm  and  "other*1 
private  lands  appear  in  exaggerated  form  in  the  South,  Here  both  these 
types  of  ownership  have  much  lower  proportions  of  recently  cut  lands  in 
the  upper  productivity  class  than  they  do  in  other  sections  (table  70, 
Summary  of  Basic  Statistics,  Appendices), 

The  North  Shares  in  Major  Problem 

Condition  of  recently  cut  lands  in  the  North,  on  the  average,  falls 
between  the  West  and  the  South,  but  by  ownership  class  this  is  true 
only  on  national  forests  and  other  Federal  lands.  The  other  classes 
deviate  from  this  pattern  (table  4)» 

Both  the  medium  and  the  large  private  holdings  show  a lower  proportion 
of  recently  cut  lands  in  the  high  productivity  class  than  was  found 
for  these  ownerships  in  the  South  and  West,  This  is  especially  marked 
in  the  large  ownerships,  an<^  as  will  be  shown  later,  is  due  primarily 
to  the  relatively  low  proportion  of  recently  cut  area  in  the  high 
productivity  class  on  large  private  properties  in  New  England  and  the 
Central  States.  State  and  local  public  ownerships  rate  substantially 
higher  in  the  North  than  in  either  the  South  or  West. 

The  small  private  holdings  also  rate  higher  in  the  North,  but  they  are 
still  much  below  the  national  average  and  constitute  a problem  here  as 
elsewhere.  Although  less  intensified,  the  situation  is  similar  to  that 
of  small  owners  in  the  South.  Small  owners  control  one-third  of  all 
private  commercial  forest  land  in  all  regions,  and  the  individual  owner- 
ships average  smaller  than  in  other  sections  so  there  are  proportion- 
ately more  owners  involved® 

Strong  and  Weak  Spots  Identified 

Regional  differences  help  to  identify  important  exceptions  to  the  general 
condition  which  are  glossed  over  in  broad  sectional  averages.  Also 
comparisons  will  be  made  between  the  proportion  of  recently  cut  lands 
meeting  the  standards  of  high  productivity  for  the  Nation  as  a whole  and 
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this  proportion  for  ownership  classes,  geographical  locations,  or 
combination  of  these  two.  Such  comparisons  help  to  show  the  relative 
contribution  to  the  national  growth  level  of  each  segment  of  forest 
area,  such  as  an  ownership  class,  locality,  or  combination  thereof. 


Segments  with  proportions  of  recently  cutover  lands  in  the  high  class 
lower  than  the  national  average  tend  to  hold  down  the  national  level  of 
growth.  The  latter  have  been  termed  "weak  spots"  for  purposes  of  dis- 
cussion. Conversely,  segments  with  proportions  higher  than  the  national 
average  tend  to  raise  the  national  growth  level.  These  are  the  strong 
spots.  First,  the  differences  between  the  proportion  of  recently  cut 
lands  in  the  high  productivity  class  for  each  region  will  be  compared 
with  the  national  average.  Second,  similar  comparisons  will  be  made  by 
types  of  ownership  within  each  region® 

As  has  been  previously  pointed  out,  recently  cutover  lands  of  the  West 
are  in  better  over-all  condition  than  those  of  the  North  or  South.  Most 
regions  of  the  West  exceed  the  national  average  (table  5).  A notable 
exception  is  the  Northern  Rocky  Mountain  Region  where  the  proportion 
of  recently  cut  lands  in  the  high  productivity  class  falls  slightly 
below  the  national  average.  Recently  cut  lands  in  the  Pacific  Northwest 
appear  to  be  in  somewhat  better  condition  than  those  of  the  other  western 
regions,  but  differences  are  small. 

The  fact  that  cutovers  in  the  South  are  in  poorer  condition  than  those 
of  North  or  West  is  traceable  to  both  the  Southeastern  and  West  Gulf 
Regions.  The  West  Gulf  is  especially  low  with  only  46  percent  of 
recently  cut  lands  in  the  high  productivity  class.  In  the  South  Atlantic 
Region,  condition  of  cutovers  approximates  the  national  average. 

In  the  North,  the  Lake  States  Region  shows  cutover  conditions  con- 
siderably better  than  those  of  any  other  region.  Poorest  conditions 
are  in  the  Central  and  Plains  Regions,  although  the  latter  is  of  minor 
significance  in  the  broad  forestry  picture. 

The  following  tabulation  summarized  from  table  5 shows  for  each  region 
how  the  proportion  of  recently  cut  lands  in  the  upper  productivity  class 
compares  with  the  national  averages 


Proportion  of  recently  cut  lands  in  upper  productivity  class  is: 
Over  70  percent  oO  to  70  percent  ~~  Less  than  60  percent 

(approximates  national 
average) 


(exceeds  national 
average ) 


(below  national" 
average) 


Lake  States 
Pacific  Northwest 
California 
Southern  Rocky  Mtn. 
Coastal  Alaska 


New  England 
Middle  Atlantic 
South  Atlantic 
Northern  Rocky  Mtn. 


Central 
Plains 
Southeast 
West  Gulf 


Table  6 expands  the  comparison  made  above  to  include  consideration  of 
type  of  ownership.  Those  ownership  classes  by  region  which  fall  below 
the  national  average  comprise  the  weak  spots  where  the  condition  of 
recently  cutover  lands  is  limiting  growth  most  seriously.  Conversely, 
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Table  5 .—Productivity  of  recently  cutover  lands, 
by  section  and  region,  1953 
(United  States  and  Coastal  Alastei ) 


Section  and.  region 

Consnercial 
forest  area 

Proportion  of  operating  area  by 
productivity  class 

Total 

| Operating^./ 

High 

* Medium  \ 

Low 

Million 

acres 

Million 

acres 

Percent  Percent  Percent 

North: 

New  England 

31 

15 

63 

29 

8 

Middle  Atlantic 

42 

14 

66 

23 

11 

Lake  States 

53 

24 

77 

20 

3 

Central 

42 

11 

54 

35 

11 

Plains 

6 

(2/) 

13 

36 

51 

Total  or  average 

174 

64 

67 

26 

7 

South: 

South  Atlantic 

46 

18 

64 

26 

10 

Southeast 

95 

47 

57 

23 

20 

West  Gulf 

52 

23 

46 

3^ 

20 

Total  or  average 

193 

88 

55 

27 

18 

West : 

Pacific  Northwest: 
Douglas -fir  subregion 
Pine  subregion 

Total  or  average 

California 
Northern  Rocky  Mtn. 
Southern  Rocky  Mtn. 

25 

20 

45 

17 

3^ 

21 

18 

13 

31 

9 

25 

14 

83 

79 

81 

77 
62 

78 

13 

18 

15 

22 

27 

19 

4 

3 

4 

1 

11 

3 

Total  or  average 

117 

79 

74 

21 

5 

Continental  United  States 

484 

231 

65 

24 

11 

Coastal  Alaska 

4 

4 

89 

11 

• . 

Total,  all  regions 

488 

235 

65 

24 

11 

l/  During  period  January  1,  1947  to  date  of  examination  in  1953  or  1954 • 

2 J Operating  area  of  an  individual  ownership  is  the  combined  area  of  the  forest 
types,  in  the  ownership,  in  which  some  recent  cutting  was  done.  The  operating  area  of 
any  size  class  or  type  of  ownership  is  the  sum  of  the  operating  areas  on  individual 
ownerships  in  that  size  class  or  type  of  ownership.  The  figures  exclude  operating 
area  on  some  large  private  ownerships  to  which  access  was  denied. 

2/  Less  than  l/2  million. 
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Ifable  6 .—  Type  of  orme rehip  by  proportion  of  operating  area  in  the  high  produotivity  olasa  and  by  region.  United  States  and  Coastal  Alaska,, 
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1^/  Based  on  table  70p  Suranaiy  of  Baaio  Stati sties.  Appendix* 

^ Ltanber  and  other  wood  nianufaotojring  industries  not  shovm  separately  beoause  sampling  was  inadequate  for  -Talid 
oomparisons  by  regions  for  these  industries  which  have  substantial  proportions  of  total  omership  in  small  and  medium 
slse  classes* 


the  ownership  types  by  regions  with  recent  cutovers  which  rate  above  the 
national  average  are  those  which  tend  to  increase  the  national  growth 
level®  The  relative  national  importance  of  weak  and  strong  spots  can 
best  be  judged  by  the  acreage  of  each  in  relation  to  the  total  area  of 
commercial  forest  land  in  the  country*.  Table  ?'  summarizes  such  relations,. 

Ownerships  comprising  about  31  percent  of  all  commercial  forest  lands 
have  recent  cutovers  which  exceed  the  national  average  in  productivity* 
About  53  percent  of  all  commercial  forest  land  consists  of  ownerships 
with  recent  cutovers  rating  below  this  average*  The  remaining  16  percent 
is  in  ownerships  with  recent  cutovers  that  approximate  the  national 
averagee 

About  20  percent  of  all,  commercial  forest  land  with  recent  cutovers 
rating  above  the  national  average  consists  of  public  lards  and  11  percent 
of  private  ownerships®  National  forests  comprise  the  largest  single 
ownership  with  13  percent,  followed  by  lands  of  the  wood-manufacturing 
industries  (7®9  percent).  State  and  local  public  lands  (4®&  percent ), 
other  private  (3®6  percent),  and  all  other  Federal  lands  (2*1  percent)*. 

Most  (51  percent)  of  the  commercial  forest  land  making  up  the  weak  spots 
is  on  private  ownerships*  About  2 percent  was  found  to  be  on  public 
lands*  Farm  ownerships  contain  the  largest  proportion  (31  percent)  of 
all  commercial  forest  are®  with  recent  cutovers  rating  below  the  national 
average®  Other  private  lands  comprise  nearly  18  percent,  and  the  owner- 
ships of  wood-manufacturing  industries  only  2 percent* 

If  growth  is  to  be  increased,  an  important  first  step  is  further  analysis 
of  the  weak  spots  to  learn  more  about  them*  Part  of  the  data  of  table  7 
are  expanded  in  table  8 to  include  regional  consideration  and  more  details 
on  ownership®  It  is  also  important  to  determine  the  proportion  of  each 
type  of  ownership  which  falls  below  the  national  average  of  productivity 
and  where  such  areas  are  located*  This  information  is  found  in  table  9* 

Problems  Most  Widespread  on  Farms 

Productivity  of  recent  cutovers  on  farms  fell  below  the  national  average 
in  all  regions  but  two  (table  6)*  In  no  region  did  the  productivity  of 
recently  cut  lands  on  farms  exceed  the  national  average*  Table  8 shows 
that  farm  ownership  in  these  be low-average  regions  contains  31  percent 
of  all  commercial  forest  land  in  the  United  States  and  Coastal  Alaska, 
and  from  table  9 it  is  apparent  that  this  area  represents  92  percent  of 
all  forest  land  on  farms®  Because  of  the  large  acreage  involved,  farm 
forest  lands  of  the  South  are  the  most  serious  weakness,  with  those  of 
the  North  next  (table  8) . Regionally,  the  farm  ownerships  of  the  South- 
east, South  Atlantic,  and  Central  States  show  the  greatest  weaknesses® 

While  not  so  widespread  as  farm  forest  lands,  other  private  lands  in  the 
below-average  category  contain  1.8  percent  of  all  commercial  forest  area 
(table  8)®  Two-thirds  of  all  other  private  ownership  was  found  to  be  in 
regions  where  cutover  ratings  on  this  class  of  land  were  below  average 
(table  9)®  Most  of  the  area  comprising  this  weak  spot  is  found  in  four 
eastern  regions— Southeast , West  Gulf,  Middle  Atlantic,  and  Central 
States®  In  New  England  and  California,  the  recently  cutover  lands  in 
other  private  ownership  rated  above  the  national  average* 
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Table  7. — Proportion  of  all  comnercial  forest  land  in  public  ani 
private  ownerships  with  recent  cutovers  rating  above 
and  below  the  national  average « 1953 
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Includes  Coastal  Alaska 
Less  than  0.05  percent. 


Table  8. — Proportion  of  all  commercial  forest  land  on  which  productivity  of  recently  cut  lands 
fell  below  the  national  average  by  section  and  region,  and  by  type  of  ownership,  1953 
(United  States  and  Coastal  Alaska)  ~~ 
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Total,  all  regions  52*8  6.1  . . 6.2  40.4  28.1  11.9  69.8  18.1  91*9  66.6 


Recently  cutover  lands  of  wood-using  industries  approximate  or  exceed 
the  national  average  except  in  New  England,  the  Central  States,  and  the 
Northern  Rocky  Mountain  Regions®  In  these  three  regions  where  ownerships 
of  wood-using  industries  fall  below  the  national  average,  their  holdings 
amount  to  slightly  more  than  2 percent  of  all  commercial  forest  land  in 
the  United  States  and  IS  percent  of  all  wood-using  industry  ownership® 

Problem  Areas  Not  Extensive  on  Public  Lands 

Among  the  various  types  of  Federal  ownership,  there  are  relatively  small 
areas  where  productivity  ratings  fell  below  the  national  average®  Na- 
tional forest  lands  in  all  regions  but  one  rated  above  it  (table  6)® 

Indian  lands  in  the  below-ave rage  category  comprise  less  than  1 percent 
of  all  commercial  forest  area,  mainly  in  the  West  (table  8)»  However, 
they  constitute  40  percent  of  all  commercial  forests  on  Indian  lands® 

Although  representing  only  0®2  percent  of  all  commercial  forest,  28 
percent  of  the  land  in  '’other*’  Federal  ownership  is  also  characterized 
by  productivity  of  recent  cutovers  falling  below  the  national  average® 
These  lands  include  commercial  forest  on  military  reservations,  game 
refuges,  and  in  other  types  of  use  where  production  of  timber  is 
secondary  to  the  major  purposes  of  administration®  Such  lands  have 
this  characteristic  in  common  with  much  of  the  farm  and  !* other”  private 
forest  land® 

Forest  lands  under  administration  of  the  Bureau  of  Land  Management  on 
which  recent  cutovers  rated  below  the  national  average  comprise  only 
0®1  percent  of  all  commercial  forest  land  and  6®2  percent  of  all  land 
in  this  type  of  public  ownership®  The  bulk  of  this  area  is  in  the 
California  Region® 

State  and  local  public  ownerships  in  the  below-averag©  category  also 
comprise  less  than  1 percent  of  all  commercial  forest  land  and  about 
12  percent  of  all  land  in  these  forms  of  public  ownership®  These  lands 
are  concentrated  primarily  in  the  pin©  subregion  of  the  Pacific  North- 
west, and  the  Northern  Rocky  Mountain,  Southern  Rocky  Mountain,  and 
West  Gulf  Regions® 


Productivity  of  Cutovers  Varies  with 
Size  Class  of  Residual  Stand 


In  the  determination  of  productivity  ratings  on  cutover  lands,  a full 
stocking  of  seedlings  was  credited  with  the  same  productivity  rating  as 
a full  stocking  of  pole-sise  trees  or  sawtimber  trees,  provided  effects 
of  composition  and  premature  cutting  were  the  same  for  all  three  stand- 
size  classes®  Seedlings  and  saplings  will  constitute  th©  stocking  on 
recently  clear-cut  areas,  if  conditions  were  favorable  for  seedling 
establishment  and  small  growth  received,  some  protection  during  logging® 
Tress  of  pole  sis®  or  sawtimber  size  will  constitute  the  stocking  where 
some  form  of  partial  cutting  was  practiced®  Both  clear  cutting  and 
partial  cutting  have  a place  in  American  forestry®  Either  method  of 
cutting  can  maintain  forest  lands  in  a high  state  of  productivity 
provided  the  method  chosen  is  appropriate  for  the  forest  type,  the 
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vigor  and  age  class  of  timber,  and  other  conditions  prevailing  on  the 
area  to  be  cut  over*  The  comparative  productivity  of  recently  cut  lands 
by  stand-size  class  on  the  ground  after  cutting  is  therefore  of  interest , 

Seedling  and  Sapling  Stands  Predominate 

Forty-two  percent  of  recently  cut  lands  throughout  the  country  is  char- 
acterized by  residual  stands  of  seedlings  and  saplings  (table  10).  Pole 
stands  and  sawtimber  stands  each  constitute  29  percent  of  recently  cut 
lands* 

Seedling  and  sapling  stands  occupy  60  percent  of  the  recent  cutovers  on 
small  ownerships  of  the  South.  Over  half  of  the  recently  cut  lands  on 
all  private  ownerships  in  the  West  and  on  other  public  lands  in  the  North 
consist  of  seedling  and  sapling  stands*  On  these  ownerships,  complete 
or  substantially  complete  removal  of  trees  of  pole  size  and  sawtimber 
size  is  therefore  the  most  common  practice.  In  the  North,  seedling  and 
sapling  stands  were  found  on  49  percent  of  the  recent  cutovers  of  medium 
and  large  private  owners. 

Fifty-five  percent  of  recently  cut  lands  in  the  West  are  occupied  by 
residual  sawtimber  stands  as  compared  to  15  percent  and  17  percent  for 
the  North  and  South  respectively*  The  western  situation  is  due  primar- 
ily to  the  large  area  of  recent  cutovers  on  public  lands,  particularly 
the  national  forests  on  which  71  percent  of  recent  cutovers  is  occupied 
by  sawtimber  stands* 

The  presence  of  residual  sawtimber  and  poletimber  trees  is  indicative 
of  some  form  of  partial  cutting.  Adding  the  proportions  of  recent  cut- 
overs in  these  two  stand-size  classes,  the  totals  indicate  that  some 
form  of  partial  cutting  is  the  most  commonly  followed  method  on  national 
forests  of  all  sections,  on  other  public  lands  of  the  South  and  West, 
on  medium  and  large  private  ownerships  of  the  South,  and  on  small 
private  ownerships  of  the  North*  Partial  cutting  and  clear  cutting 
are  followed  in  nearly  the  same  proportions  on  medium  and  large  private 
ownerships  of  the  North. 

Productivity  Generally  Highest  for  Residual  Sawtimber 

For  the  United  States  as  a whole,  78  percent  of  the  sawtimber  stands 
left  on  recent  cutovers  were  found  to  be  in  the  high  productivity  class 
(table  11).  This  is  a considerably  higher  proportion  than  was  found 
for  residual  pole  stands  or  for  seedling  and  sapling  stands*  A marked 
exception  to  this  national  picture  is  found  in  the  West  where  80  per- 
cent of  the  seedling  and  sapling  stands  were  found  to  be  in  the  high 
productivity  class,  as  compared  to  75  percent  for  sawtimber  stands. 

Earlier  evidence  and  discussion  in  this  report  has  shown  that  65  per- 
cent of  all  recently  cut  lands  in  the  country  were  found  to  be  in  the 
high  productivity  class.  The  statistics  of  table  11  show  that  the  55 
percent  of  seedling  and  sapling  stands  in  the  North  were  in  the  high 
productivity  class.  In  the  South,  44  percent  of  such  stands  were  in 
the  high  productivity  class.  Thus  both  of  these  extensive  areas  fall 
below  the  national  productivity  average  and  tend  to  hold  down  the 
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Table  10. — Proportion  of  recently  cut  lands by  residual  stand 
size  class,  section  and  ownership  class,  1953 
(Continental  United  States ) 


Stand-size  class 

Dcctiuii  aua  , # 

ownership  class 2/  * area2/ 

Sawtimber 

Poles  : 

Seedlingsii/ 
and  saplings 

Million 

acres 

Percent 

Percent 

Percent 

North: 

Snail  private 

23 

18 

47 

35 

Medium  and  large 

private 

18 

10 

4l 

49 

National  forest 

9 

33 

37 

30 

Other  public 

14 

7 

37 

56 

Total 

64 

15 

42 

43 

South: 

Small  private 

44 

5 

35 

60 

Medium  and  large 

private 

32 

25 

38 

37 

National  forest 

9 

39 

52 

9 

Other  public 

3 

29 

35 

36 

Total 

88 

17 

38 

45 

West : 

Small  private 

7 

20 

22 

58 

Medium  and  large 

private 

15 

31 

11 

58 

National  forest 

45 

71 

5 

24 

Other  public 

12 

^3 

9 

48 

Total 

79 

55 

8 

37 

Continental  United 

States 

231 

29 

29 

42 

1/  During  period  January  1,  1947,  to  date  of  examination  in  1953 
or  195^. 

2 / The  operating  area  on  an  individual  ownership  is  the  combined 
area  of  the  forest  types,  within  the  ownership,  in  which  some  recent  cut- 
ting  was  done.  The  operating  area  of  any  size  class  or  type  of  owner- 
ship is  the  sum  of  the  operating  areas  on  individual  ownerships  in  that 
size  class  or  type  of  ownership.  Figures  exclude  operating  area  on  some 
large  private  ownerships  to  which  access  ms  denied. 

Size  class  of  private  ownership  based  on  total  commercial  forest 
area  in  the  ownership.  Small,  3-5,000  acres  in  the  East;  10-5,000  acres 
in  the  West.  Medium,  5/000-50,000  acres.  Large,  50/000  acres  and  larg- 
er. 

kj  Includes  prospective  stocking. 
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Tab le  11 . — Productivity  of  recently  cutover  landed/  by 

section  and  size  class  of  stand  after  cutting,  1953 
(Continental  United  States ) 


Section  and 
stand- size  class  [ 

♦ 

• 

Operating^/’ 

Proportion  of  operating 
area  by  productivity  class 

area 

• 

♦ 

• 

o 

High 

Medium 

• • 

• « 

Low 

Million 

acres 

Percent 

Percent  Percent 

North: 

Sawtimber 

10 

83 

15 

2 

Poles 

27 

jh 

20 

6 

Seedlings  and 
saplings 3/ 

27 

55 

35 

10 

South: 

Sawtiniber 

15 

84 

13 

3 

Poles 

33 

57 

25 

18 

Seedlings  and 
saplings!/ 

4o 

44 

29 

27 

West : 

Sawtimber 

i*3 

75 

22 

3 

Poles 

6 

59 

33 

8 

Seedlings  and 
saplings 3/ 

30 

80 

13 

7 

Continental 

United  States : 
Sawtimber 

68 

78 

19 

3 

Poles 

66 

64 

24 

12 

Seedlings  and 

saplings!/'' 

97 

57 

26 

17 

1 / During  period  January  1,  19^7 , to  time  of  examination  in  1953 
or  195^  • 

2 j The  operating  area  on  an  individual  ownership  is  the  combined 
ares  of  forest  types , within  the  ownership,  in  which  some  recent  cutting 
was  done.  The  operating  area  of  any  size  class  or  type  of  ownership  is 
the  sum  of  the  operating  areas  on  individual  ownerships  in  that  size 
class  or  type  of  ownership.  Figures  exclude  operating  area  on  sob®  large 
private  ownerships  to  which  access  was  denied. 

3 j Seedling  and  sapling  class  includes  areas  of  prospective 
stocking. 


national  level  of  growth,,  Evidently,  clear  cutting  as  now  applied  in 
the  North  and  South  does  not  create  as  favorable  productivity  levels 
as  does  application  of  clear  cutting  in  the  West*  This  does  not  imply 
that  clear  cutting  methods  in  the  North  and  South  are  inadvisable* 
Properly  planned  and  with  adequate  provision  for  restocking,  clear 
cutting  methods  are  well  accepted  methods  for  maintaining  high  pro- 
ductivity in  a number  of  northern  and  southern  forest  types*  A sub- 
sequent portion  of  this  report  points  out  the  major  causes  of  relatively 
low  productivity  on  recently  clear-cut  areas, 

Pole  stands  on  recently  cut  lands  in  the  South  and  West  also  fall  below 
the  national  average  in  productivity*  Such  stands  in  the  South  are  a 
particularly  significant  weak  spot  because  of  the  large  area  they  occupy 

Class  of  Product  Cut  Related  to  Productivity  of  Cutovers 

The  output  of  pulpwood  in  the  United  States  has  about  doubled  since  1940 
Yet  in  spite  of  this  great  increase  in  pulp-wood  use,  the  heaviest  demand 
is  still  for  the  larger  size  products*  About  70  percent  of  the  timber 
being  cut  is  in  the  form  of  sawlogs.  veneer  logs,  piling,  and  other 
large  products  (Chapter  III,  Growth  and  Utilization  of  Domestic  Timber)® 

During  the  survey,  the  recent  cutting  on  each  ownership  examined  was 
classified  as  to  size  of  products  harvested*  On  65  percent  of  all 
recently  cut  lands,  the  cutting  was  principally  for  large  products 
(table  12)*  On  only  1.5  percent  was  the  cutting  primarily  for  small 
products  such  as  pulpwood,  fenceposts,  and  fuelwood.  On  the  other 
20  percent,  cutting  was  for  both  large  and  small  products* 

The  cut  in  the  West,  reflecting  the  general  size  of  timber  available, 
was  almost  all  for  large  products.  Here  even  the  pulpwood  comes 
primarily  from  logs  of  sawtimber  size  rather  than  cordwood. 

In  the  South,  where  output  of  pulpwood  is  greater  than  ary  other  section 
cutting  for  small  products  primarily  was  limited  to  17  percent  of  re- 
cently cut  lands*  Large  products  were  the  principal  products  removed 
on  59  percent  of  recently  cut  lands®  Obviously,  a large  share  of  the 
pulpwood  in  this  section  comes  from  cutting  on  the  other  24  percent  of 
the  operating  area  where  both  large  and  small  products  were  removed* 

Nearly  a third  of  recently  cut  lands  in  the  North  were  cut  for  small 
products  primarily*  Over  a half  of  such  lands  in  medium  and  large 
private  ownerships  were  cut  for  small  products*  This  is  in  sharp 
contrast  to  the  South  and  West*  A part  of  the  reason  for  this  con- 
trast is  the  large  area  in  the  North  and  particularly  the  Lake  States 
of  species  such  as  aspen,  black  spruce,  and  balsam,  which  mature  at 
cordwood  rather  than  sawtimber  sizes*  Such  species  are  suitable  pri- 
marily for  pulpwood. 

In  both  the  North  and  South,  higher  proportions  of  recently  cut  lands 
were  cut  for  a combination  of  large  and  small  products  on  public  lands 
than  on  other  types  of  ownership.  This  is  also  true  of  national  forests 
in  the  West,  although  the  contrast  is  less  marked  here  than  elsewhere. 


Table  12. — Proportion  of  recently  cutover  lands  by  size  class  of  products 
harvested,  section  and  ownership  class,  1953 
(United  States  and  Coastal  Alaska) 


Ownership  class?/ 

Operating 
area i/ 

. Class 

of  products 

harvested!/ 

: Large  : 

Both  large 
and  small 

: Small 

Million 

acres 

Percent 

Percent 

Percent 

North: 

Snail  private 

23 

57 

20 

23 

Medium  and  large  private 

18 

27 

19 

54 

National  forest 

9 

25 

71 

4 

Other  public 

14 

17 

60 

23 

Total  or  average 

6k 

35 

36 

29 

South: 

Small  private 

kk 

64 

17 

19 

Medium  and  large  private 

32 

55 

25 

20 

National  forest 

9 

47 

51 

2 

Other  public 

3 

54 

39 

7 

Total  or  average 

88 

59 

24 

17 

West : 


Small  private 

7 

89 

4 

7 

Medium  and  large  private 

15 

96 

3 

1 

National  forest 

45 

95 

5 

(4/) 

Other  public 

12 

98 

2 

(57) 

Total  or  average 

79 

95 

4 

i 

Coastal  Alaska: 

National  forest 

3 

100 

• • 

• ♦ 

Other  public 

1 

100 

• • 

Total  or  average 

4 

100 

•• 

• • 

All  sections : 

Small  private 

74 

64 

17 

19 

Medium  and  large  private 

65 

56 

18 

26 

National  forest 

66 

79 

20 

1 

Other  public 

30 

55 

33 

12 

Total  or  average 

235 

65 

20 

15 

1 / The  operating  area  on  an  individual  ownership  is  the  combined  area  of  the 
forest  types,  within  the  ownership,  in  which  some  recent  cutting  was  done.  The  oper- 
ating area  of  any  size  class  or  type  of  ownership  is  the  sum  of  operating  areas  on  indi- 
vidual ownerships  in  that  size  class  or  type  of  ownership.  Figures  exclude  operating 
area  on  some  large  ownerships  to  which  access  was  denied. 

2 / Size  class  of  private  ownership  based  on  total  commercial  forest  area  in  the 
ownership.  Small,  3-5 >000  acres  in  the  East;  10-5,000  acres  in  the  West.  Medium, 
5,000-50,000  acres.  Large,  50,000  acres  and  larger. 

2/  Large:  Cuttings  on  which  large  products  like  sawlogs,  veneer  bolts,  and 

stave  bolts  comprise  80  percent  or  more  of  the  total  cubic  foot  volume  of  products 
harvested. 

Small:  Cuttings  on  which  small  products  such  as  cordwood,  fuelwood,  fence 

posts,  etc.  comprise  80  percent  or  more  of  the  products  harvested. 

Both  large  and  small:  Cuttings  on  which  both  large  and  snail  products  were 

harvested  and  neither  made  up  80  percent  of  the  volume. 
kj  Less  than  0.5  percent. 
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Highest  Ratings  on  Integrated  Operations 


In  general,  integrated  operations  utilizing  both  large  and  small  prod- 
ucts have  a greater  proportion  of  high  productivity  than  those  where 
only  large  or  only  small  products  are  cut  (table  13)®  This  relation- 
ship is  most  pronounced  in  the  medium  and  large  private  ownership 
group,  and  is  true  to  a lesser  degree  on  the  ’’other  public”  lands* 

On  the  national  forests,  the  highest  rating  was  on  cuttings  for  small 
products,  but  only  a limited  area  was  cut  in  this  manner*  Most  of 
the  cutting  on  the  national  forests  was  for  large  or  for  both  large 
and  small  products  and  of  the  two  the  integrated  operations  rated 
slightly  higher® 

Only  on  small  private  holdings  did  there  appear  to  be  no  correlation 
between  size  of  products  cut  and  the  proportion  of  recently  cut  lands 
in  the  high  productivity  class. 
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Tab  le  13 . - -Productivity  of  recently  cutover  landed  by  ownership 
class  and  size  class  of  products  harvested,  1953 
(United "States  and  Coastal  Alaska) 


Ownership  class?/  and 
class  of  products  cut 

« 

• 

Operating^/  * 

• 

Proportion  of  operating 
area  by  productivity  class 

area 

» 

* 

High 

Medium 

• 0 

• * 

Low 

Million 

acres 

Percent  Percent 

Percent 

Small  private : 

Large  products 

^7 

39 

38 

23 

Both  large  and  small 

13 

39 

35 

26 

Small  products 

Ik 

^0 

26 

34 

Medium  and  large 
private : 

Large  products 

37 

69 

2k 

7 

Both  large  and  snail  12 

85 

12 

3 

Snail  products 

16 

73 

22 

5 

National  forest: 

Large  products 

52 

82 

Ik 

k 

Both  large  and  small 

13 

85 

15 

9 9 

Small  products 

1 

100 

« • 

• • 

Other  public: 

Large  products 

17 

77 

19 

k 

Both  large  and  snail 

10 

87 

13 

(it/) 

Small  products 

3 

86. 

11 

3 

All  owners : 

Large  products 

153 

65 

2k 

11 

Both  large  and  small 

k8 

73 

19 

8 

Small  products 

3k 

61 

22 

17 

1/  During  period  January  1,  19^7,  to  date  of  semination  1953  or 

195^., 

2/  Size  class  of  private  ownership  based  on  total  commercial  forest 
land  in  the  ownership.  Small,  3 "5^000  acres  in  the  East;  acres 

in  the  West.  Medium,  5,000-50,000  acres.  Large,  50,000  acres  and 
larger . 

2/  Operating  area  on  an  individual  ownership  is  the  combined  area  of 
the  forest  types,  within  an  ownership,  in  which  some  recent  cutting 
occurred.  The  operating  area  of  any  size  class  or  type  of  ownership  is 
the  sum  of  the  operating  areas  on  Individual  ownerships  in  that  size 
class  or  type  of  ownership.  Figures  exclude  operating  area  on  some  large 
ownerships  to  which  access  wag  denied. 

kj  L©ss  than  0.5  percent. 
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INTENSIFIED  SURVEY  ON  WEST  COAST 


In  order  to  show  additional  detail,  and  following  consultation  with 
foresters  and  others  on  the  West  Coast,  a plan  was  completed  to  in- 
tensify the  survey  of  recently  cut  lands  there*  The  standard  survey 
had  already  begun  and  field  examiners  were  not  required  to  re-examine 
areas  already  covered  in  order  to  obtain  additional  records®  Therefore , 
the  additional  data  needed  for  the  intensified  survey  was  not  collected 
in  six  counties  of  northeastern  Washington,  one  county  \<fest  of  the 
Cascades  in  that  State,  and  one  county  in  western  Oregon®  In  Cali- 
fornia, over  half  the  field  work  on  the  standard  productivity  survey 
had  been  completed  so  that  additional  information  was  collected  on 
less  than  half  of  the  area  scheduled  for  examination®  For  this  reason, 
results  are  presented  only  for  the  Pacific  Northwest  ®i/ 

Collection  of  supplementary  data  began  in  March,  1954e  The  data  col- 
lected in  addition  to  that  of  the  standard  survey  consisted  of  (a)  the 
acreage  cut  over  on  the  areas  sampled,  (b)  reasons  for  nonstocking  as 
observed  by  field  examiners,  (c)  tally  of  species  comprising  stocking 
both  before  and  after  cutting  in  order  to  detest  change,  (d)  whether 
partial  or  clear  cutting  methods  had  been  used,  (e)  tally  of  felling 
ages  to  show  proportion  of  cutover  area  by  age  classes®  Aside  from 
table  14*  which  presents  statistics  on  commercial  forest  area,  operat- 
ing area,  and  area  cut  over  in  a single  year  by  ownership  classes,  no 
attempt  has  been  made  to  “blow  up11  or  expand  other  data  to  obtain 
broad  regional  averages®  Instead,  results  are  expressed  as  percentages 
of  the  total  number  of  sample  points  examined  on  recently  cut  lands 
within  ownership  classes,  forest  types,  or  combinations  of  these  two* 

Area  Cut  Over 

The  survey  indicated  that  annual  cutting  during  recent  years  approxi- 
mates 63O  thousand  acres  or  1*5  percent  of  the  entire  commercial  forest- 
area  (table  14) » However,  careful  examination  of  individual  field 
tally  sheets  indicates  that  field  instructions  were  not  uniformly 
followed  and  that  some  field  examiners  failed  to  obtain  full  informa- 
tion on  total  area  cut  over  on  the  larger  private  and  public  ownerships® 
In  "blowing  up”  the  data,  a bias  was  thus  introduced  in  final  results 
which  show  low  cutover  area  figures  for  large  private  and  public  lands® 

Reasons  for  Nonstocking 

Both  the  standard  survey  (table  74*  Summary  of  Basic  Statistics,  Ap- 
pendices) and  recalculation  of  original  stocking  data  on  a sample  point- 
basis  (table  15)  show  that  in  the  Pacific  Northwest  stocking  is  poorest 
for  all  forest  types  on  small  private  ownerships®  The  greatest  defi- 
ciency occurs  in  the  ponderosa  pine  type  on  small  holdings®  Here  33 
percent  of  the  points  examined  were  not  stocked  and  had  no  prospect  of 


1/  After  preliminary  analysis  of  the  additional  field  data  taken 
in  California,  the  Forest  Service  felt  that  results  would  not  be  suffi- 
ciently reliable  for  publication®  However,  copies  of  preliminary 
tabulations  will  be  provided  to  those  who  have  use  for  them® 
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Table  14. — Commercial 

forest  area. 

operating  area  an,d  estimated 

area  cutover 

in  one 

year  in  the  Pacific  Northweati/  by  ownership  class 

PRIVATE 

HOLDINGS  BY 

SIZE  CLASS 

Commercial 

Operating 

area 

| Approximate 

’ Percent  of 

Class  of  ownership 

forest 

* area  cut  in 

* one  year?/ 

| total  area 

area 

[ cut  in  1 year 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

10-100  acres 

2,00k 

627 

80 

4.0 

100-500  acres 

3,271 

1,643 

116 

3.5 

500-5,000  acres 

3,058 

2,095 

105 

3.4 

Total,  small  private 

8,333 

4,365 

301 

3-6 

5,000-50,000  acres 

2,887 

2,183 

48 

1.7 

50,000  and  larger 

6,4  60 

5,567 

73 

1.1 

Total,  all  size  classes 

17,680 

12,115 

422 

2.4 

HOIDINGS  BY  TYPE  OF  OWNERSHIP 


Private : 

Farm 

5,048 

2,658 

231 

4.6 

Lumber  manufacturing 

6,717 

5,839 

85 

1.3 

Pulp  manufacturing 

1,681 

1,431 

24 

1.4 

Other  wood  manufacturing 

341 

224 

10 

2.9 

Other  private 

3,893 

1,963 

72 

1.9 

All  private 

17,680 

12,115 

422 

2.4 

Public : 

National  forest 

16,080 

10,432 

113 

0.7 

Bureau  of  Land  Management 

2,564 

2,289 

14 

0.5 

Indian 

2,169 

1,852 

51 

2.4 

Other  Federal 

58 

52 

1 

1.7 

State 

2,450 

2,168 

26 

1.5 

County  and  local 

505 

197 

3 

0.6 

Total 

23,826 

16,990 

208 

0.9 

Total,  all  ownerships 

41,506 

29,105 

630 

1.5 

1 / Excludes  area  in  northeastern  Washington  in  U.  S.  Forest  Service  Region  1 that 
was  not  covered  in  the  supplemental  survey. 

2 ] Although  estimated  from  the  best  data  available  these  are,  for  most  classes 
of  ownership,  approximations  only.  Based  principally  on  1947  for  the  western  portion  of 
the  region  and  1952  for  the  eastern  portion. 
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Table  15 . --Proport ion  of  sample  points  not  stocked  and  with  no  prospect 
of  stocking,  by  forest  type  aad  ownership  class, 

' Pacific' 


Ownership  class 


Forest  type  ; 

group  i 

Small  ^ 
private i/ 

Medium 
and  large 
private^/ 

National 

forestl/ 

9 

• 

: Other 

i publicZ.- 

0 

• 

Percent 

Percent 

Percent 

Percent 

Douglas -fir 

27 

24 

11 

20 

lesffiXock“Sitka  spruce 

17 

14 

8 

12 

Ponderosa  pin® 

33 

9 

10 

15 

Other  types 

14 

7 

8 

11 

1 / Based  on  17*807  points  on  53*691  acres  of  cutover  examined. 
2 / Based  on  12*807  points  on  64*568  acres  of  cutover  examined. 
3 / Based  on  9*908  points  on  60*86l  acres  of  cutover  examined^ 
£/  Based  on  12*536  points  on  59*97^  acres  of  cutover  examined. 
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early  stocking.  In  the  Douglas- fir  type,  27  percent  on  small  private 
and  24  percent  on  medium  and  large  private  lands  were  also  nonstocked. 

In  addition  to  the  regular  survey  with  respect  to  stocking  on  recent 
cutovers,  the  intensified  survey  attempted  to  identify  the  major  reasons 
for  nonstocking  where  this  condition  was  found.  For  each  nonstocked 
point,  field  examiners  recorded  their  judgement  as  to  probable  reason 
for  nonstocking.  The  results  are  summarized  in  table  16. 

Most  common  cause  for  lack  of  stocking  on  cutovers  in  the  Pacific 
Northwest  was  attributed  to  some  form  of  ground  cover.  The  proportion 
of  nonstocking  due  to  cull  trees,  brush,  sod,  and  other  ground  cover 

varies  from  5&  percent  in  the  ponderosa  pine  type  to  &5  percent  in  the 
"other”  types.  The  greatest  single  cause  of  failure  was  brush  cover 
in  all  but  the  ponderosa  pine  type  where  perennial  sod  was  considered 
more  important  than  brush. 

Inadequate  seed  source  is  also  important  in  the  three  major  types. 
Especially  critical  from  this  standpoint  is  ponderosa  pine  where  30 
percent  of  the  unstocked  points  were  charged  to  lack  of  seed  source. 

A surprisingly  small  proportion  of  the  stocking  failures  was  attributed 
to  rodents  and  similar  causes.  Apparently  rodent  losses  are  not  easily 
identified  in  this  type  of  survey.  It  is  probable  that  some  nonstocking 
resulting  from  the  eating  or  storing  of  seed  by  rodents  may  have  been 
recorded  as  being  caused  by  the  more  obvious  factors  such  as  the  ground 
cover  that  harbors  the  rodents. 

In  any  event,  the  steps  needed  to  hold  to  a minimum  the  amount  of  un- 
stocked and  understocked  cutovers  in  the  Pacific  Northwest  involve 
principally  the  reduction  of  inhibiting  ground  cover  and  the  improve- 
ment of  the  seed  source,  the  latter  especially  in  ponderosa  pine. 

Species  Composition  Changed  by  Cutting 

Reduction  in  productivity  ratings  of  the  standard  survey  due  to  poor 
composition  was  smaller  in  the  West  than  in  the  rest  of  the  country, 
as  shown  by  table  20  in  a subsequent  portion  of  this  report.  The 
Pacific  Northwest  rates  at  least  as  good  in  this  respect  as  the  average 
for  the  section.  In  the  major  forest  types,  the  loss  in  rating  due  to 
composition  was  small  (table  74>  Summary  of  Basic  Statistics,  Appendices). 
The  prior  discussion  of  concepts  for  the  standard  productivity  survey 
showed  that  composition  on  the  ground  was  measured  in  comparison  with 
standards  appropriate  for  each  type.  The  supplemental  data  on  species 
composition  for  the  Pacific  Northwest  was  collected  and  tabulated  under 
a different  concept.  Here  the  species  constituting  the  stocking  on  the 
ground  at  the  time  of  examination  were  recorded.  In  addition,  field 
examiners  were  required  to  determine  the  species  constituting  the  stock- 
ing prior  to  logging  by  examination  of  stumps  and  other  available  evi- 
dence, A comparison  of  the  composition  before  and  after  logging  was 
prepared  from  these  two  sets  of  records  and  is  summarized  in  table  17. 

Data  are  presented  separately  for  clear  cuttings  and  partial  cuttings. 
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Table  l6. — Reasons  for  nonstocking  on  cutovers.,  by 

forest  type  group.  Pacific  Northwest,  195*+ 


Reason  for 
nonstocking 

Forest  type 

group 

Douglas  - 
fir  1/ 

Hemlock- 
Sitka  ; 

spruce^/ 

Ponderosya  , 
pinel/  * 

Other!*/ 

Percent 

Percent 

Percent 

Percent 

Seed — inadequate  source 

14 

15 

30 

6 

Ground  cover: 

Cull  or  noncommercial 
species 

13 

16 

8 

3 

Brush 

44 

39 

21 

37 

Perennial  sod 

8 

5 

24 

21 

Deep  slash,  logs,  and 
stumps 

9 

12 

5 

24 

Site  conditions: 

Severe 

4 

4 

5 

2 

Rock,  water,  roads,  etc. 

5 

6 

7 

6 

Other — rodents,  animals , 

and  other 

3 

3 

<5/> 

1 

Total 

100 

100 

100 

100 

1 / Based  on  28,791  points  on  83,7 6?  acres  of  cutover  examined. 

2 J Based  on  6,255  points  on  24 ,226  acres  of  cutover  examined. 

3 / Based  on  14,978  points  on  120,469  acres  of  cutover  examined. 
4/  Based  on  3 >034  points  on  10,632  acres  of  cutover  examined. 

5 / Less  than  0.5  percent. 
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Table  17.-- Composition  of  stocking^/  before  and  after  cutting  by  ownership 
class  and  forest  type  group.  Pacific  Northwest,  1954 

CLEAR -CUTTING 


Forest  type  group 
and  species 

Small  private 
ownership 

Medium  and  large 
private  ownership  ! 

Rational  forest 
ownership 

! Other  public 

. ownership 

: Before 

: cutting 

After 

cutting 

Before  : 
cutting  : 

After  : 

cutting  : 

Before 

cutting 

After 

cutting 

: Before 

: cutting 

: After 

: cutting 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Douglas -fir : 

Douglas -fir 

92 

70 

71 

66 

66 

80 

71 

63 

Hemlock 

2 

6 

15 

18 

22 

12 

lk 

19 

Western  redcedar 

2 

5 

10 

8 

8 

3 

8 

7 

White  fir 

8 

l 

3 

2 

1 

1 

5 

Other 

11 

3 

5 

2 

k 

6 

6 

Total 

100 

100 

100 

100 

100 

100 

100 

100 

Ponderosa  pine: 
Ponderosa  pine 

91 

70 

71 

k9 

37 

8k 

65 

53 

Douglas -fir 

7 

20 

16 

lk 

k7 

16 

26 

20 

White  fir 

(2/) 

1 

13 

37 

16 

(2/) 

6 

21 

Other 

2 

9 

<s/> 

(2/) 

cs/> 

(17) 

3 

6 

Total 

100 

100 

100 

100 

100 

100 

100 

100 

Hemlock -Sitka  spruce : 

Hemlock 

85 

80 

85 

77 

69 

k9 

73 

78 

Sitka  spruce 

8 

ll 

2 

11 

(2 /) 

l 

5 

5 

Douglas -fir 

3 

2 

3 

3 

12 

37 

3 

3 

Western  redcedar 

2 

2 

5 

2 

16 

8 

13 

9 

Other 

2 

5 

5 

7 

3 

5 

6 

5 ' 

Total 

100 

100 

100 

100 

100 

100 

100 

100 

PARTIAL  CUTTING 

Douglas -fir : 

Douglas -fir 

95 

77 

76 

k9 

68 

52 

81 

69 

Hemlock 

(2/) 

3 

2 

4 

9 

13 

1 

5 

Western  redcedar 

1 

3 

(2 /) 

1 

k 

6 

5 

8 

White  fir 

1 

1 

6 

12 

3 

9 

3 

3 

Ponderosa  pine 

(2/) 

8 

11 

17 

5 

11 

k 

5 

Other 

3 

8 

5 

17 

11 

9 

6 

10 

Total 

100 

100 

100 

100 

100 

100 

100 

100 

Ponderosa  pine : 

Ponderosa  pine 

91 

85 

73 

6k 

81 

79 

85 

73 

Douglas  -fir 

9 

12 

22 

21 

6 

10 

13 

18 

White  fir 

(2/) 

3 

2 

8 

10 

6 

(2/) 

6 

Other 

(2 /) 

(2 /) 

3 

7 

3 

5 

2 

3 

Total 

100 

100 

100 

100 

100 

100 

100 

100 

1/  Based  on  points  that  were  stocked  both  before  and  after  cutting  and  on  which  a cut  stvunp  indicated 
that  the  point  was  affected  by  the  cutting. 

2 / Less  than  0.5  percent. 
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In  the  Douglas-fir  type  group , on  small  private  ownerships  th©  repre- 
sentation of  Douglas-fir  on  clear  cuttings  dropped  from  92  percent 
before  cutting  to  70  percent  after  cuttings.  This  change  was  accompanied 
by  increases  in  the  proportion  of  western  hemlock  and  redcedar,  white 
fir  and  other  species.  On  medium  and  large  private  ownerships  in  this 
type  group,  the  reduction  of  Douglas-fir  was  5 percent,  A slight  reduc- 
tion also  was  found  in  the  proportion  of  western  redeedar.  Other  species 
increased  slightly.  Similar  changes  took  place  on  other  public  lands. 

On  recently  cut  areas  of  the  national  forests*  the  representation  of 
Douglas-fir  increased  from  66  percent  before  cutting  to  80  percent  after 
cutting.  Associated  species  such  as  western  hemlock  and  redcedar  and 
white  fir  were  reduced  but  a slight  gain  for  other  species  was  recorded. 

Thus,  for  clear  cuttings  in  the  Douglas-fir  type,  th©  changes  in  species 
resulting  from  logging  were  a significant  loss  in  the  representation  of 
Douglas-fir  on  small  private  ownerships  accompanied  by  gains  in  the 
representation  of  other  species,  smaller  losses  in  the  proportions  of 
Douglas-fir  on  medium  and  large  private  ownerships  and  other  public 
lands,  and  substantial  gains  in  the  representation  of  Douglas-fir  on 
the  national  forests. 

Partial  cutting  in  the  Douglas-fir  type  groups  resulted  in  substantial 
losses  in  the  representation  of  Douglas-fir  on  all  ownership  classes. 
There  were  either  increases  or  minor  changes  in  the  associated  species. 

On  clear  cuttings  in  the  ponderosa  pine  type  groups,  the  representation 
of  ponderosa  pine  dropped  over  20  percent  on  both  sis©  classes  of  pri- 
vate ownership.  A smaller  decrease  was  found  on  other  public  lands, 
but  a large  increase  in  the  proportion  of  ponderosa  pine  was  found  on 
the  very  small  portion  of  national  forest  area  which  was  clear  cut  in 
this  type  group.  On  small  private  ownerships,  the  loss  in  representa- 
tion of  ponderosa  pine  after  clear  cutting  was  accompanied  by  an  increase 
in  Douglas-fir.  However,  on  all  other  ownership  classes,  the  proportion 
of  Douglas-fir  in  the  ponderosa  pine  type  was  reduced  by  clear  cutting. 
White  fir  showed  increases  on  medium  and  large  private  ownerships  and  on 
other  public  lands.  The  representation  of  white  fir  was  reduced  con- 
siderably on  the  very  small  area  of.  national  forest  clear  cuttings. 

Partial  cuttings  in  ponderosa  pine  type  groups  showed  losses  in  the 
representation  of  ponderosa  pine  on  recent  cutovers  of  all  ownership 
classes.  Smallest  losses  occurred  on  national  forest  cuttings— greatest 
on  other  public  lards.  Douglas-fir  increased  slightly  on  all  ownership 
classes  except  for  those  of  the  medium  and  large  private  ownerships. 

White  fir  increased  slightly  on  all  ownership  classes  except  the  national 
forests  where  a decrease  was  found.  Other  species  where  present  in- 
creased slightly. 

In  the  hemlock-Sitka  spruce  type  groups,  clear  cutting  was  used  so 
universally  on  all  ownership  classes  that  no  adequate  information  can 
be  presented  for  partial  cuttings.  On  clear-out  areas,  the  proportion 
of  hemlock  was  reduced  on  all  private  ownership  classes  and  a large 
reduction  occurred  on  recent  cutovers  of  the  national  forests;  the 
representation  of  hemlock  increased  somewhat  on  other  public  lands® 

The  representation  of  Sitka  spruce  increased  slightly  or  remained 
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unchanged.  About  the  same  situation  was  found  to  exist  with  respect  to 
Douglas-fir  except  on  national  forest  lands  where  an  increase  of  25  per- 
cent in  age  points  in  the  representation  of  Douglas-fir  took  place.  The 
proportion  of  western  redcedar  declined  in  all  ownership  classes  except 
for  small  private  ownerships  where  it  remained  unchanged.  The  represen- 
tation of  other  species  increased  slightly  on  all  ownerships  except  for 
other  public  lands  where  a minor  decrease  was  found. 

Clear  Cutting  Common  in  Most  Types 

Clear  cutting  is  the  predominant  cutting  method  in  the  Douglas-fir  and 
hemlock-Sitka  spruce  types  on  all  ownerships,  although  this  method  is 
applied  on  only  a little  more  than  half  of  the  Douglas-fir  type  group 
in  national  forest  ownership  (table  18).  On  small  private  lands  pon- 
derosa  pine  also  is  almost  entirely  clear  cut,  but  on  other  ownerships 
partial  cuts  are  generally  made  in  this  type.  In  the  other  types,  the 
practice  is  to  clear  cut  on  private  lands  and  partial  cut  on  most  of 
the  public  lands.  It  is  significant  to  note  that  cutting  on  the  small 
private  ownerships  is  almost  entirely  clear  cutting  regardless  of  the 
forest  type  involved. 

Proportion  of  Clear  Cutting  by  Age  Classes 

Regeneration  through  clear  cutting  is  an  accepted  silvicultural  practice 
well  adapted  to  the  old-growth  forests  that  are  still  common  in  the  West. 
Unfortunately,  it  is  not  confined  to  these  old-growth  stands.  Table  19 
summarizes  by  ownership  classes  the  ages  at  which  clear  cutting  is  being 
done  in  the  three  major  type  groups  of  the  Pacific  Northwest.  These 
data  show  that  for  each  forest  type  higher  proportions  of  the  young  age 
classes  are  being  clear  cut  on  small  private  ownerships  than  on  other 
ownership  classes.  The  proportion  of  clear  cutting  in  young  age  classes 
is  lower  on  the  medium  and  large  private  ownerships  than  on  small  owner- 
ships. However,  the  proportion  of  clear  cutting  in  young  age  classes  is 
greater  on  these  larger  private  lands  than  on  the  public  lands. 

The  highest  proportions  of  clear  cutting  in  young  age  classes  takes 
place  in  the  Douglas-fir  type,  although  substantial  proportions  also 
occur  in  hemlock-Sitka  spruce. 

Interpretations  of  the  importance  of  clear  cutting  in  these  young  stands 
will  be  found  in  the  following  sections  of  this  report. 
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Table  l8, — Proportion  of  cutting  classed  as  clear  cutting,  by  forest 
type  and  ownership  group.  Pacific  Northwest.  1954 


Forest  type 
group 

Ownership  class 

] Small 
] private!./ 

Medium 
and  large 
private!!/ 

\ National 

* forest!/ 

• 

• - _ _ 

Other  , 
public^/ 

Percent 

Percent 

Percent 

Percent 

Douglas -fir 

8? 

79 

58 

85 

Hemlock-Sit ka  spruce 

89 

99 

93 

98 

Ponderosa  pine 

96 

23 

(1/) 

10 

Other  types 

84 

100 

17 

28 

l^Based  on  53*691  acres  of  cutover  examined. 
2/Based  on  64,56 8 acres  of  cutover  examined. 
3/Based  on  60,86l  acres  of  cutover  examined. 
^/Based  on  59*974  acres  of  cutover  examined. 
3,/bess  than  0.5  percent. 
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Table  19. --Proportion  of  clear  cutting  by  age  class  and  ownership  class  for  three  major  forest  types 

Pacific  Northwest,  19ffi  " 
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if  Based  on  28,791  points  on  83,76?  acres  of  cutover  examined. 

2 / Based  on  l4,9?8  points  on  120,469  acres  of  cutover  examined.  In  the  ponderosa  pine  type  on  public  lands  the  amount  of 
clear  cutting  encountered  in  the  sample  was  too  snail  to  provide  reliable  f igures  by  age  classes  for  these  lands . 

3/  Based  on  6,255  points  on  24,226  acres  of  cutover  examined. 

4/  Less  than  0.5  percent. 


CONDITIONS  RESPONSIBLE  FOR  LCW  PRODUCTIVITY 


In  the  preceding  pages,  a general  picture  of  the  productivity  of  recent- 
ly cut  lands  has  been  presented  by  size  class  and  type  of  ownership,  and 
the  major  variations  related  to  geographical  location,  class  of  owner- 
snip  and  other  factors  have  been  explored,  Next  will  be  identified  the 
key  conditions  on  these  recently  cut  lands  responsible  for  failures  to 
meet  the  standards  for  high  productivity .■> 

This  will  be  accomplished  by  separate  appraisal  of  the  proportion  of 
recently  cut  lands  in  the  high  productivity  class  when  measured  on  the 
basis  of  each  individual  rating  element.  Thus,  the  proportion  of  re- 
cently cut  lands  in  the  high  productivity  class  will  be  discussed  when 
stocking  only  is  considered.  The  effects  of  species  composition  and 
premature  cutting  in  modifying  the  stocking  rating  will  also  be  dis- 
cussed separately*  Table  20  and  figure  6 present  the  pertinent 
statistics. 

Also  in  figure  7 is  summarized,  by  sections  and  ownership  groups,  the 
effects  of  each  rating  element  on  the  proportion  of  recent  cutovers  in 
the  high  class.  For  example,  figure  7 shows  that  40  percent  of  recent 
cutovers  on  all  small  ownerships  were  found  to  be  in  the  high  produc- 
tivity class.  It  shows  further  that  the  remaining  60  percent,  which 
constitutes  a deduction  from  a feasible  100  percent,  consisted  of  43 
percent  due  to  high  stocking  standards  not  being  found « A deduction 
of  6 percent  was  due  to  the  composition  standard  not  being  met  and 
the  remainder  of  11  percent  was  due  to  premature  cutting. 

Stocking  Poorest  on  Small  Ownerships 

Existing  stocking  as  determined  by  the  survey  of  recently  cut  land 
consists  of  crop  trees  left  on  the  ground  after  cutting  plus  any  which 
may  have  become  established  between  the  time  cutting  was  completed  and 
the  date  of  examination  by  the  survey.  This  interval  varied  from  seven 
years  to  only  a few  months.  However,  most  examinations  were  made  on 
areas  cut  less  than  three  years  prior  to  the  examination  date.  Fre- 
quently then,  the  field  examination  occurred  at  a time  when  stocking 
of  new  growth  was  incomplete  and  changing  rapidly,  especially  on  clear 
cuttings,  even  though  conditions  may  have  been  favorable  for  establish- 
ment of  a new  crop.  Thus  any  analysis  of  existing  stocking  alone  could 
easily  prove  misleading  with  respect  to  future  productivity  on  recently 
cut  lands.  After  careful  estimates  of  the  prospects  for  further  stock- 
ing are  made  and  added  to  existing  stockings,  the  resulting  totals  give 
a much  better  measure  of  the  probable  effect  of  stocking  on  growth 
following  cutting. 

Total  stocking  shows  many  significant  variations  and  exerts  the  greatest 
influence  of  the  several  elements  contributing  to  the  combined  produc- 
tivity ratings. 

On  the  basis  of  total  stocking  (existing  plus  prospective),  74  percent 
of  recently  cut  lands  in  Continental  United  States  meet  high  standards 
of  stocking  (table  20),  However,  there  are  marked  differences  between 
broad  ownership  classes.  Little  over  half  (57  percent)  of  the  recently 
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Fig.  6 - Relative  effect  of  the  rating  elements  on  the  proportion  of 

operating  area  in  the  high  productivity  class,  by  section  and 
ownership  class,  Continental  U.S.,1953 
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Fig. 7 


Percentage  of  recent  cutovers  in  high  productivity  class,  by  section 
and  ownership  group,  as  affected  by  rating  elements. 
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cut  lands  in  small  ownerships  have  attained  high  stocking  standards  as 
compared  to  slightly  more  than  80  percent  for  private  owners  of  medium 
and  large  size  and  for  public  forests*  The  major  stocking  deficiencies 
on  these  small  ownerships  are  in  the  South  and  West*  Here  the  propor- 
tion qualifying  for  high  stocking  standards  is  substantially  below  the 
national  average  for  all  ownerships*  Over  30  percent  of  all  commercial 
forest  lands  are  in  the  small  ownerships  of  these  two  sections*  Stocking 
on  small  ownerships  of  the  North  about  equals  the  national  average. 

This  is  partly  due  to  the  large  proportion  of  hardwood  types  where 
establishment  of  reproduction  is  relatively  easy. 

Lack  of  Provision  for  Future  Crops  Responsible 

Prospects  of  future  stocking  are  much  poorer  for  small  ownerships  than 
for  other  classes®  Comparison  of  the  data  in  table  20  for  existing  and 
total  stocking  shows  that  prospective  stocking  adds  only  19  percentage 
points  to  the  recently  cut  areas  in  small  ownerships  which  meet  high 
stocking  standards®  Comparable  increases  for  other  ownership  classes 
equal  or  exceed  30  percentage  points.  Conditions  on  the  ground  after 
cutting  which  affect  the  establishment  of  new  tree  crops  are,  therefore, 
much  less  favorable  on  small  private  ownerships  than  on  others.  Cor- 
rective  measures  require  a variety  of  positive  actions.  These  vary 
widely  by  forest  types,  methods  of  cutting  used,  economic  possibilities, 
and  other  factors.  In  some  situations,  only  one  or  two  simple  changes 
may  accomplish  great  improvement™ -in  others  a more  complex  combination 
of  treatments  is  required. 

Stocking  Deficiencies  Greatest  in  the  South 

The  proportion  of  recently  cut  lands  meeting  high  standards  for  total 
stocking  is  83  percent  in  the  North  and  77  percent  in  the  West.  These 
proportions  both  exceed  the  national  average  of  74  percent.  However, 
the  score  for  total  stocking  in  the  South—65  percent— -is  considerably 
below  the  national  average. 

Recent  cutovers  on  public  lands  in  the  South  have  met  standards  for 
high  stocking  as  well  or  better  than  public  lands  elsewhere.  The 
comparatively  low  rating  in  the  South  is  due  primarily  to  the  condi- 
tions found  on  private  lands  and  particularly  on  small  private  owner- 
ships. Only  48  percent  of  recently  cut  lands  in  small  southern  owner- 
ships met  high  standards  for  total  stocking,  the  poorest  stocking  in 
the  country.  The  fact  that  half  of  the  operating  area  in  the  South 
was  found  to  be  in  these  small  ownerships  is  primarily  responsible  for 
the  low  over-all  stocking  in  this  section.  The  proportion  of  recently 
cut  lands  meeting  high  stocking  standards  on  medium  and  large  private 
ownerships  of  the  South  exceeds  the  national  average  but  is  lower  than 
for  this  class  of  ownership  in  either  North  or  West. 

Effects  of  Species  Composition 

In  a previous  discussion  of  concepts  basic  to  the  survey  of  recently- 
cut  lands,  the  standard  of  species  composition  adopted  for  each  type 
was  described.  Application  of  this  standard  to  the  stocking  rating 
results  in  a reduced  rating  if  less  than  50  percent  of  the  stocking 
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consists  of  desirable  species.  In  some  cases,  this  reduction  is  great 
enough  to  drop  the  class  rating  from  high  to  medium  or  even  to  low.  In 
other  cases,  it  may  not  be  large  enough  to  change  the  rating  class. 

Thus,  an  individual  rating  of  8 5 for  total  stocking  may  drop  to  75  when 
composition  is  considered,  but  the  class  rating  still  remains  high  since 
the  range  in  ratings  for  this  class  is  70  to  100.  The  statistics  of 
table  20,  then,  show  the  proportion  of  recently  cut  lands  sufficiently 
affected  by  poor  composition  to  be  reduced  from  one  rating  class  to 
another. 

Table  20  shows  that,  nationally,  74  percent  of  recently  cut  lands  meet 
high  stocking  standards.  When  the  standard  for  species  composition  is 
applied,  70  percent  of  recently  cut  lands  are  found  to  be  in  the  high 
class.  Thus,  4 percent  of  all  recently  cut  lands  were  lost  from  the 
high  class  because  of  poor  composition. 

This  same  comparison  for  each  class  of  ownership  in  the  three  major 
sections  of  the  country  show  some  losses  for  all.  The  percentages  of 
all  recently  cut  lands  which  were  lost  from  the  high  class  because  of 
failure  to  meet  the  composition  standard  were  derived  from  table  20  and 
are  summarized  below: 


Owner  class 

North 

South 

West 

All  regions 

Small  private 

12 

3 

5 

6 

Medium  and  large  private 

6 

1 

5 

4 

Public 

6 

2 

2 

3 

All  ownerships 

8 

3 

2 

4 

In  general,  except  for  small  holdings  in  the  North,  relatively  small 
proportions  of  recently  cut  lands  were  lost  from  the  high  class  because 
of  poor  composition.  However,  the  universal  presence  of  this  problem 
points  to  the  danger  of  widespread,  slow  reduction  in  the  proportion  of 
desirable  species  on  recently  cutover  lands. 

Species  Composition  Poorest  on  Small  Private  Ownerships 

Composition  problems  exist  on  all  classes  of  ownership — both  public 
and  private.  Nationally,  the  proportion  of  area  affected  on  small 
private  ownerships  is  nearly  twice  as  great  as  on  other  ownerships — 

6 percent  as  compared  to  4 percent  for  private  lands  of  medium  and 
large  size,  and  3 percent  for  public  lands. 

North  Has  Most  Serious  Problem 


Geographically,  the  greatest  losses  of  recently  cut  lands  from  the  high 
productivity  class  because  of  poor  composition  occur  in  the  North.  The 
percentage  of  area  lost  here  is  four  times  the  comparable  proportion 
for  the  West  and  nearly  three  times  that  of  the  South.  The  high  pro- 
portion of  area  in  the  hardwood  types  in  the  North  (78  percent  as  com- 
pared to  47  percent  in  the  South  and  3 percent  in  the  West — table  21, 
Summary  of  Basic  Statistics,  Appendices)  helps  explain  this  situation. 
Reduction  of  the  proportion  of  recently  cut  lands  in  the  high  class 
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due  to  poor  species  composition  is  generally  greater  in  hardwood  than  in 
softwood  types  (table  74s  Summary  of  Basic  Statistics,  Appendices) . This 
results  from  cutting  the  species  of  higher  value  and  leaving  on  the 
ground  those  of  lesser  value.  Repetition  of  this  process  gradually 
reduces  the  proportion  of  desirable  species  in  a stand,  and  this  is 
particularly  serious  in  hardwood  types  which  usually  are  characterized 
by  a large  number  of  species  classed  as  commercial,  A substantial  number 
of  these  species  have  limited  utility  for  wood  products.  Also,  some 
forms  of  partial  cutting  of  hardwoods  are  apt  to  favor  the  regeneration 
of  shade  tolerant  species  which  often  are  not  the  most  desirable.  Soft- 
wood  types  were  less  affected  by  poor  composition  than  hardwood  types. 
This  is  due  to  the  generally  greater  values  of  most  softwood  species 
which  results  in  fewer  situations  where  cutting  can  adversely  affect 
composition. 

Small  private  ownerships  of  the  North  are  the  most  seriously  affected 
by  poor  composition.  Here  12  percent  of  recently  cut  lands  were  lost 
to  the  high  class  because  of  composition.  This  is  twice  the  reduction 
on  other  ownerships  of  that  section.  In  the  West,  reduction  of  area 
classified  as  high  was  5 percent  for  small  private  ownerships  and  also 
for  the  larger  private  ownerships.  This  is  over  twice  the  reduction 
found  on  public  lands  of  the  West, 

In  the  South,  composition  problems  are  again  greatest  on  small  private 
ownerships,  least  on  medium  and  large  private  lands,  with  public  lands 
occupying  an  intermediate  position. 

Premature  Cutting  Affects  30  Percent 
of  Recently  Cut  Lands 

The  effect  of  felling  age  or  premature  cutting  upon  growth  has  been 
previously  discussed  as  one  of  the  basic  elements  for  appraising  the 
productivity  of  recently  cutover  lands.  Reasons  were  presented  to 
show  how  clear  cutting  of  forest  stands  prior  to  attainment  of  peak 
growth  reduces  the  amount  of  wood  that  can  be  grown  despite  good 
stocking  and  composition.  The  degree  to  which  premature  cutting  limits 
growth  in  any  area  depends  upon  the  prevalence  of  such  cutting  and  the 
relative  maturity  of  the  clear-cut  stands® 

The  prevalence  of  premature  cutting  is  shown  in  table  21.  The  figures 
include  all  area  where  adjustments  in  the  productivity  rating  were 
made  for  effects  of  felling  age.  All  degrees  of  this  effect,  both 
large  and  small,  are  included. 

Growth  is  being  adversely  affected  to  some  degree  by  premature  cutting 
on  29  percent  of  the  recently  cut  lands  in  all  regions  combined®  Over 
half  of  the  recently  cut  area  in  small  private  ownerships  is  thus 
affected  compared  to  30  percent  for  medium  and  large  private  holdings 
and  9 percent  for  public  lands.  This  concentration  of  premature  cutting 
on  small  private  ownerships,  nationally,  also  occurs  in  the  West  and 
South,  but  in  the  North  it  is  also  important  on  private  ownerships  of 
medium  and  large  size.  Premature  cutting  on  public  ownerships  is  also 
more  prevalent  in  the  North  than  in  other  sections. 
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Table  21. — Proportion  of  operating  areaiv  on  which  premature 
cutting  occurred,  by  section  and  region  and  by 
ownership  class , 1933 
( United  States  and  Coastal  Alaska ) 


Ownership  class 2/ 

Section  and  region 

Small 

private 

Medium 
and  large 
private 

Public  ; 

All 

owners 

Percent 

Percent 

Percent 

Percent 

North : 

New  England 

83 

81 

38 

78 

Middle  Atlantic 

64 

63 

46 

60 

Lake  States 

25 

13 

18 

19 

Central 

38 

51 

2 

32 

Plains 

42 

* c 

48 

44 

Average 

51 

63 

21 

44 

South: 

South  Atlantic 

46 

22 

7 

32 

Southeast 

59 

17 

6 

37 

West  Gulf 

68 

26 

3 

4l 

Average 

58 

21 

5 

37 

West  s 

Pacific  Northwest: 

Douglas -fir  subregion 

53 

17 

19 

24 

Pine  subregion 

56 

2 

3 

9 

Average 

54 

14 

10 

18 

California 

2 

2 

• • 

1 

Northern  Rocky  Mtn. 

42 

9 

3 

6 

Southern  Rocky  Mtn. 

16 

• » 

• • 

1 

Average 

44 

10 

4 

9 

Continental  United  States 

~~54 

30 

9 

30 

Coastal  Alaska 

9 e 

• 9 

• 9 

Average,  all  regions!/ 

54 

30 

9 

29 

l/  Operating  area  of  an  individual  ownership  is  the  combined  area  of 
the  forest  types,  in  the  ownership,  in  which  some  cutting  was  done  since 
January  1,  19^7.  The  operating  area  of  any  size  class  or  type  of  ownership 
is  the  sum  of  the  operating  areas  on  individual  ownerships  in  that  size 
class  or  type  of  ownership, 

2 / Size  class  of  private  ownership  based  on  total  commercial  area  in 
the  ownership.  Small,  3 ~5 > 000  acres  in  the  East,  10-5 >000  acres  in  the 
West.  Medium,  5,000-50,000  acres.  Large,  50,000  acres  and  larger. 

2/  No  premature  cutting  was  revealed  by  the  sample  of  recent  cuttings 
in  Coastal  Alaska,. 
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Among  the  various  regions,  those  of  the  West  show  relatively  limited 
prevalence,  although  in  the  Douglas-fir  subregion  of  the  Pacific  North- 
west  this  factor  has  reached  substantial  proportions  as  the  second 
growth  there  comes  into  operable  size.  In  all  regions  of  the  West 
except  California,  the  proportion  of  recently  cut  lands  affected  by 
premature  cutting  is  much  greater  on  small  private  ownerships  than  on 
other  ownership  classes.  In  California,  very  little  premature  cutting 
was  found  and  equal  proportions  occur  in  both  size  classes  of  private 
ownership. 

The  amount  of  premature  cutting  occurring  in  the  western  regions  is 
small,  due  partly  to  the  large  proportion  of  commercial  forest  area 
in  national  forest  and  other  public  ownerships  and  a substantial  portion 
of  the  larger  private  ownerships.  The  forest  management  policies  of 
these  ownerships  aim  to  capture  as  much  of  the  growth  potential  as 
possible.  However,  another  factor  responsible  is  the  concentration 
of  current  cutting  on  mature  or  overmature  stands  which  have  reached 
or  passed  the  age  of  peak  annual  growth.  Here  no  opportunity  exists 
for  premature  cutting.  Because  of  the  commitments  to  forest  management 
policies  on  public  and  some  private  lands  and  the  large  proportions  of 
commercial  forest  area  in  such  ownerships,  premature  cutting  will  prob- 
ably not  become  as  prevalent  in  the  West  as  elsewhere.  Whether  it  will 
increase  on  other  lands,  after  all  old-growth  timber  is  cut,  to  the 
extent  now  found  in  the  North  and  South  will  depend  upon  the  degree  to 
which  forest  management  policies  are  adopted  on  these  other  lands. 

Among  the  regions  of  the  North  and  South,  premature  cutting  is  most 
prevalent  in  New  England  (78  percent)  and  the  Middle  Atlantic  States 
(60  percent),  least  prevalent  in  the  Lake  States  (19  percent).  A 
third  or  more  of  recently  cut  lands  are  affected  to  some  degree  by 
premature  cutting  in  all  other  regions  of  the  North  and  South. 

Effects  of  Premature  Cutting  on  Productivity 

The  discussion  immediately  preceding  has  shown  the  prevalence  of  pre- 
mature cutting  within  the  various  sections,  regions,  and  ownership 
classes  of  the  country  without  regard  to  the  effect  on  productivity. 

The  last  columns  of  table  20  show  the  degree  to  which  premature  cutting 
is  reducing  the  proportion  of  recently  cut  lands  in  the  high  produc- 
tivity class. 

As  previously  noted,  the  proportion  of  recently  cut  land  meeting  high 
standards  for  stocking  and  composition  was  70  percent  for  the  country 
as  a whole.  When  standards  for  rating  the  effect  of  felling  ag®  are 
also  included,  this  percentage  drops  to  65.  Thus,  premature  cutting 
is  responsible  for  a loss  of  5 percent  in  the  area  of  all  recently  cut 
lands  on  which  productivity  was  rated  in  the  high  class. 

The  percentages  of  recently  cut  area  lost  from  the  high  productivity 
class  because  of  premature  cutting  are  summarized  for  each  section  and 
ownership  class  in  the  following  tabulations 
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Owner  class 

North 

South 

West 

All  regions 

Small  private 

11 

11 

6 

11 

Medium  and  large  private 

12 

2 

0 

4 

Public 

1 

2 

0 

1 

All  ownerships 

8 

7 

1 

5 

This  shows  that  in  the  North  where  greatest  productivity  losses  from 
premature  cutting  occur  (8  percent  in  all  ownerships)  all  classes  of 
private  lands  contribute  to  the  problem.  In  the  South  and  West,  losses 
are  confined  principally  to  small  private  ownerships. 

A basic  consideration  in  avoiding  premature  cutting  is  careful  dis- 
crimination among  second-growth  stands  of  timber  which  have  developed 
operable  volumes  of  merchantable  products.  Within  a given  species  or 
type  there  are  stands,  usually  the  younger,  with  still  increasing 
volumes  of  annual  growth.  Often  these  can  be  harvested  profitably. 

In  contrast  are  similar  stands,  usually  older,  which  have  reached  or 
nearly  reached  the  age  of  greatest  growth  when  little,  if  any,  subse- 
quent increase  in  growth  can  be  expected.  These  can  be  operated  profit- 
ably with  greater  recovery  of  volume  than  if  cut  at  any  earlier  age. 
Premature  cutting  consists  of  clear  cutting  the  first  type  of  stand 
mentioned  above  before  the  peak  of  mean  annual  growth  has  been  reached. 
Discrimination  between  these  two  broad  types  of  second-growth  stands 
and  substitution  of  thinnings  or  other  partial  cuttings  in  those  which 
have  not  completed  their  growth  cycle  would  help  to  raise  the  national 
level  of  growth. 

In  passing,  it  should  be  noted  that  often  a small  amount  of  premature 
cutting  is  unavoidable  or  even  of  advantage  to  the  long-range  mainte- 
nance or  improvement  of  growth.  Individual  logging  units  on  large 
forests  frequently  cover  considerable  acreages  and  may  contain  small 
patches  or  stands  of  immature  but  operable  timber.  In  some  situations, 
such  as  mountainous  areas  mainly  of  old-growth  timber,  the  methods  of 
logging  necessary  are  such  that  the  small  area  of  young  stands  cannot 
be  reserved  from  cutting*  Or  they  may  pass  the  period  of  peak  growth 
before  another  cut  in  the  area  is  possible.  In  such  cases,  premature 
cutting  is  to  be  expected.  A situation  sometimes  occurs  where  premature 
cutting  is  advantageous  to  maintenance  of  growth.  This  occurs  where 
past  fires  of  large  size,  rapid  liquidation  cutting,  or  a combination 
of  both  was  followed  by  development  of  a single  age  class  or  very  few 
age  classes  of  young  timber.  Unless  premature  cutting  is  carefully 
done  to  develop  a better  distribution  of  age  classes,  large  areas  of 
timber  will  mature  more  rapidly  than  they  can  be  harvested,  with  the 
result  that  in  some  species  losses  in  yield  due  to  overmaturity  may 
equal  or  exceed  those  due  to  premature  cutting.  The  aspen  type  of  the 
Lake  States  is  an  example  of  this.  Thus,  a controlled  amount  of  pre- 
mature cutting  has  a definite  and  constructive  part  to  play  where  long- 
range  plans  are  aimed  at  attaining  an  ultimate  balance  of  age  classes 
for  sustained  yield  of  forest  products.  However,  situations  where 
premature  cutting  is  beneficial  in  any  sense  are  few  and  occur  on  only 
a small  fraction  of  the  recently  cut  lands  in  any  of  the  three  sections 
of  the  country. 
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Bible  22,-- Proportion  of  reoently  cut  lands  in  the  high  produotlvlty  olase  and  daduqtlona 
rating  elements  by  cwrners'hlp  olasa  and  Forest  type  g roup,  1 31/“ 
(United  Stages  and  Coastal  Alaska ) 
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Study  by  Forest  Type  Groups 
Further  Identifies  Deficiencies 


The  foregoing  discussion  helps  define  the  geographic  areas,  ownership 
classes,  and  conditions  of  recently  cut  lands  responsible  for  limiting 
the  national  level  of  growth  insofar  as  timber  cutting  is  concerned. 

This  can  be  sharpened  considerably  by  consideration  of  forest  type  in 
addition  to  the  factor  of  ownership  class  and  productivity  elements. 

Statistics  of  table  22  provide  the  basis  for  comparing  the  proportions 
of  recently  cutover  lands  in  the  high  productivity  class  for  each  forest 
type  group  with  the  national  average.  These  statistics  also  provide  by 
type  groups  a basis  for  appraising  the  effect  of  each  rating  element  on 
the  proportion  of  cutovers  in  the  high  class.  Such  appraisals  can  also 
be  made  by  broad  ownership  groups. 

Softwood  Types  of  East  and  West  Contrast  Sharply 

In  the  tabulation  appearing  below,  productivity  on  recent  cutovers  for 
each  type  group  is  compared  to  the  national  average  by  summary  of  data 
from  table  22,  The  area  of  commercial  forest  lard  in  each  type  is  also 
shown  (from  table  21,  Summary  of  Basic  Statistics).  The  tabulation 
follows : 

Forest  type  groups  with  proportions  of  recent  cutovers  in  the 
"high  class  exceeding  the  national  average  (over  70  percent) 

Total  area  of.  Proportion  of  all 

Forest  type  group  type  group!!-/  commercial  forest  area 

(million  acres)  ( percent*)"" 


Eastern  hardwoods: 


Maple-beech-birch 

33.45 

6.8 

Aspen-birch 

_2 2A1 

4.8 

Total 

56.90 

lie  6 

Western  softwoods: 

Douglas-fir 

31.73 

6.5 

Hemlock-spruce 

7.81 

1.6 

Redwood 

1.59 

0.3 

Ponderosa  pine 

37.46 

7.7 

Lodgepole  pine 

14.47 

3.0 

Fir-sprue© 

13.62 

2.8 

Total 

106.68 

21.9 

Western  hardwoods 

hSk 

0.8 

Total 

167.52 

34.3 
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Forest  type  groups  with  proportions  of  recent  cutovers  in  the 
high  class  approximating  the  national  average  (60-70  percent! 


Total  area  of 

Proportion  of  all 

Forest  type  group 

type  group 

commercial  forest  area 

Eastern  softwoods : 
Spruce-fir 
Longleaf- slash  pine 

Total 

Forest  type  groups 

(million  acres) 

21.46 

26.49 

47.95 

with  proportions  of 

(percent) 

4*4 

-2A 

9.8 

recent  cutovers  in  the 

high  class  below  the  national  average 

(under  60  percent) 

Total  area  of 

Proportion  of  all 

Forest  type  group 

type  group 

commercial  forest  area 

(million  acres) 

(percent) 

Eastern  softwoods : 

White-red- jack  pine 

10.30 

2.1 

Loblolly- shortleaf  pine  53.51 

12.0 

Total 

68.81 

14.1 

Eastern  mixed  types: 

Oak-pine 

22.89 

4.7 

Oak- gum-cypr e s s 

40.29 

Total 

63.18 

13.0 

Eastern  hardwoods: 

Oak-hickory 

112.21 

23.1 

Elm-ash-cottonwood 

18.28 

Total 

130.49 

26.8 

Western  softwoods: 

Western  white  pine 

5.33 

1.1 

Larch 

4.42 

Total 

9.80 

2.0 

Total 

272.28 

55.9 

1 / The  total  of  all  type  group  areas  falls  short  of  the  total 
commercial  forest  area  by  the  acreage  in  the  pinon- juniper  type  of 
the  West  in  which  no  recently  cutover  lands  were  examined. 
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The  first  part  of  this  tabulation  shows  that  the  nine  type  groups  with 
cutovers  exceeding  the  national  average  in  productivity  contains  about 
one-third  of  all  commercial  forest  land  in  the  United  States.  The 
strongest  component  consists  of  six  western  forest  type  groups.  Their 
total  area  is  about  twice  that  of  the  maple -beech-birch  and  aspen-birch 
type  groups  which  are  the  only  two  eastern  types  whose  recent  cutovers 
exceed  the  national  productivity  average.  The  absence  of  eastern  soft- 
wood types  is  noteworthy.  Only  two  western  softwood  types  did  not  qual- 
ify for  this  category. 

Two  eastern  softwood  types — spruce-fir  and  longleaf- slash  pine — are  the 
only  ones  with  recent  cutovers  approximating  the  national  productivity 
average.  Together  they  comprise  nearly  10  percent  of  all  commercial 
forest  land  in  the  country.  Both  are  highly  important  types  in  the 
sections  where  they  occur. 

The  recent  cutovers  of  all  other  eastern  softwood  and  mixed  hardwood- 
softwood  types  are  below  the  national  productivity  average  and  con- 
stitute major  weak  spots.  The  loblolly-shortleaf  pine  type  group  is 
the  largest  softwood  type  in  the  country  and  is  included  in  this  cate- 
gory. Eastern  types  producing  softwoods  and  which  have  cutover  lands 
with  productivity  below  the  national  average  contain  27  percent  of  all 
commercial  forest  land.  In  addition  to  these*  two  western  type  groups— 
western  white  pine  and  larch —are  also  weak  spots.  Together  they 
occupy  2 percent  of  all  commercial  forest  land. 

Softwoods  supply  the  highest  proportion  of  our  annual  timber  cut  from 
growing  stock.  During  1952*  in  all  regions*  the  cut  of  softwoods  from 
living  trees  five  inches  or  more  in  diameter  was  7.5  billion  cubic  feet 
or  69  percent  of  the  10.8  billion  cubic  foot  total  (table  49*  Summary 
of  Basic  Statistics).  In  view  of  their  current  importance  and  the 
tight  softwood  supply  situation  projected  for  the  future  in  Chapter  VII* 
the  absence  of  eastern  softwood  types  in  the  better-than-average  cate- 
gory is  of  considerable  national  significance. 

Hardwood  Types  of  Largest  Area  Have 
Cutovers  Below  Average  in  Productivity 

The  oak-hickory  and  elm-ash-cottonwood  type  groups  constitute  the 
major  weaknesses  in  hardwoods.  Their  combined  area  comprises  27  percent 
of  all  commercial  forest  land.  The  oak-hickory  group  with  its  many- 
important  subtypes  covers  more  commercial  forest  land  (112  million 
acres)  than  any  other  type  group.  It  is  widely  distributed  over  both 
the  North  and  the  South*  as  is  the  smaller  elm-ash-cottonwood  group. 

The  combined  area  of  these  two  type  groups  (130  million  acres)  is  over 
twice  as  large  as  the  combined  area  of  the  maple-beech-birch  and  aspen- 
birch  types  on  which  productivity  of  cutovers  exceeds  the  national 
average. 


- 76  - 


Weak  Spots  by  Forest  Type  Groups  Identified 
by  Rating  Element  and  Ownership  Class 

In  table  22 * the  "deductions"  for  each  type  groups  and  ownership  class 
represent  the  proportion  of  recently  cut  lands  which  did  not  qualify 
for  the  standards  set  up  in  the  Criteria,  For  example * table  22  shows 
that  35  percent  of  recently  cut  lands  of  the  white^red-jack  pine  type 
on  small  ownerships  met  all  standards  of  the  Criteria  sufficiently  well 
to  qualify  for  the  high  productivity  class.  The  "deductions"  show  that 
46  percent  of  recently  cut  lands  did  not  qualify  for  the  high  class 
because  stocking  standards  were  not  reached.  Seven  percent  of  the  area 
of  recently  cut  lands  were  lost  to  the  high  class  because  the  composition 
standard  was  not  reached.,  and  another  12  percent  was  lost  due  to  pre- 
mature cutting.  The  sm  of  the  "deductions"  and  the  proportion  of  area 
in  the  high  productivity  class  always  equals  100*  thus  accounting  for 
all  recently  cut  land  in  each  forest-type  owner  class  combination® 

The  deduction  of  46  percent  because  of  stocking  in  the  white' -red- jack 
pine  type  in  small  ownerships  is  greater  than  the  average  stocking 
deduction  for  all  types  on  all  ownerships  (26  percent).  Thus*  stocking 
in  this  type  on  small  private  ownerships  is  deficient  in  comparison 
with  average  stocking  countrywide*  and  this  tends  to  hold  down  or  place 
limitations  on  the  national  level  of  growth.  All  such  comparisons  from 
table  22  were  used  as  the  basis  for  identifying  weak  spots  in  table  23® 
The  major  weak  spots  are  shown  in  figure  8, 

Stocking  Deficiencies  Mainly  in 
Softwood  Types  on  Small  Ownerships 

The  summarised  figures  in  table  23  reaffirm  a previous  finding  that 
stocking  on  small  private  ownerships  is  a major  reason  why  the  recently 
cut  lands  on  such  ownerships  are  below  the  national  average  in  produc- 
tivity, They  show  further  that  the  stocking  deficiencies  of  small 
ownerships  are  concentrated  on  12  forest  type  groups.  Eight  of  these 
are  softwood  type  groups*  two  are  mixed  hardwood-softwood  and  two  are 
hardwood  groups.  The  eight  softwood  type  groups  consist  of  all  four 
eastern  softwood  types  and  the  western  white  pine*  fir-spruce*  ponderosa 
pine*  and  Douglas-fir  types  of  the  West,  Both  of  the  mixed  softwood- 
hardwood  type  groups  of  the  East  are  deficient  in  stocking  on  small 
ownerships.  Of  the  hardwood  type  groups*  oak-hickory  and  western 
hardwoods  show  stocking  deficiencies  on  these  ownerships. 

Deductions  show  that  stocking  deficiencies  are  usually  greater  for 
softwood  than  for  hardwood  type  groups  and  that  such  deficiencies  are 
slightly  greater  in  western  softwood  than  eastern  softwood  types  on 

small  ownerships. 

Four  type  groups  show  stocking  deficiencies  in  the  larger  private  and 
public  ownerships  combined.  Two  of  these*  western  white  pine  and  oak- 
gum  cypress  are  deficient  in  stocking  on  both  of  these  ownership  groups. 
The  western  larch  and  elm-ash-cottonwood  types  show  stocking  deficiencies 
on  public  lands  only. 
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Tkbla  23.—  Proportion  Of  reoently  out  lands  in  -the  high  productivity  class  and  deductions  for  rating  elements  by  omiershlp 
olaas  and  forest  type  group  where  such  deduotlona  exoeed  the  national  average  deduction  for  eaoh  element,*/  1953 

(United  States  and  Coastal  Alaska) 
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' National- average  deductions  for  rating  elements  are»  Stocking,  26  percent;  composition,  4 peroent;  premature  cutting,  6 percent.  No  entry  means  that  deductions 
'8s  than  these  national  averages. 
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Fig  8 - Major  weak  spots  in  productivity  of  recently  cut  lands  by  forest  type  group,  ownership  class  and  rating  element 


The  western  white  pine  type  requires  special  consideration.  Although 
covering  a comparatively  restricted  area,  the  high  value  of  this  species 
and  the  specialized  products  derived  from  it  makes  this  species  of  much 
greater  importance  than  its  limited  distribution  would  imply.  Stocking 
deficiencies  are  related  primarily  to  the  serious  nature  of  the  white 
pine  blister  rust.  Control  of  this  disease  requires  special  cutting 
methods  on  ownerships  attempting  long-term  management  of  western  white 
pine,  particularly  the  national  forests.  The  cutting  methods  adopted 
consist  of  a series  of  partial  cuts  spaced  some  years  apart  which  stim- 
ulate gemination  of  the  wild  currant  and  gooseberry  plants,  that  serve 
as  alternate  hosts  for  the  blister  rust,  but  at  the  same  time  provide 
sufficient  shade  and  other  environmental  conditions  to  decimate  them 
after  germination.  By  thus  reducing  the  population  of  the  rust 8 s 
alternate  host,  the  ultimate  costs  of  digging,  poisoning,  or  otherwise 
removing  these  plants  is  much  lower  than  if  the  overmature  areas 
scheduled  for  cutting  first  were  immediately  clear  cut  and  regenerated 
either  naturally  or  by  planting.  The  necessary  shade  to  provide  this 
decimating  effect  on  the  alternate  host  is  provided  primarily  by  species 
associated  with  white  pine,  such  as  hemlock  and  grand  fir,  which  are 
often  highly  defective  and  unmerchantable  on  current  markets.  However, 
possibilities  of  an  early  demand  for  these  species  as  pulpwood  appear 
good.  Sales  for  this  purpose  would  accomplish  removal  of  these  species 
more  economically  than  burning  them  over.  Unfortunately,  the  biology 
of  the  situation  is  such  that  the  shade  necessary  to  reduce  direct 
blister-rust  control  costs  prevents  prompt  natural  regeneration  of 
white  pine® 

The  long-term  policy  of  managing  western  white  pine  on  the  national 
forests,  therefore,  is  unavoidably  to  hold  recently  cut  areas  in  a 
state  of  limited  productivity  for  a period  of  years  in  order  to  later 
realize  greater  returns  from  a reduced  investment'  in  direct  control  of 
blister  rust. 

In  contrast  to  this  policy,  most  private  owners  are  not  committed  to  a 
similar  long-term  policy  of  growing  western  white  pine.  Some  of  these 
private  lands  receive  the  benefits  of  direct  blister-rust  control 
programs,  but  a large  proportion  of  the  white  pine  type  on  private 
lands  is  not  included  in  this  program.  Here  conversion  of  the  white 
pine  type  to  other  species  not  susceptible  to  blister  rust  appears  as 
the  only  solution,  and  in  this  situation  these  substitute  species  have 
been  recognized  in  the  rating  criteria  as  desirable  in  the  stocking  of 
recently  cut  lands.  Thus,  on  recently  cut  national  forest  lands  in 
blister-rust  protection  areas,  deficiencies  in  stocking  relate  to 
current  deficiencies  in  the  stocking  of  white  pine  while  outside  pro- 
tection zones,  including  most  private  land,  stocking  deficiencies 
relate  primarily  to  species  other  than  white  pine. 

Composition  Deficiencies  Less 
Concentrated  Than  Stocking  Deficiencies 

Composition  deficiencies  affect  a wider  variety  of  types  on  all  owner- 
ship classes  than  did  stocking  deficiencies.  However,  more  types  are 
affected  by  this  element  on  small  private  than  on  other  ownership 
classes.  On  these  small  properties,  there  are  ten  type  groups  deficient 
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in  composition.  Four  of  these  are  hardwood  types , five  are  softwood, 
and  one  is  the  eastern  mixed  type  group?  oak-gum-cypress. 

Deductions  shew  that  composition  deficiencies  are  usually  greater  on 
small  private  ownerships  for  hardwood  than  for  softwood  types.  An 
exception  is  the  maple-beech-birch  type  group.  Among  the  softwood 
groups,  two  western  types,  fir-spruce  and  ponderosa  pine,  show  somewhat 
higher  deductions  for  composition  than  do  the  two  eastern  types,  white- 
red-  jack  pine  and  spruce-fir®  However,  the  heralock-Sitka  sprue©  type 
of  the  West  shows  the  smallest  reduction  of  all  the  types  which  are 
deficient  in  composition  on  small  ownerships. 

On  the  larger  private  o%merships,  five  type  groups  are  deficient  in 
composition  and  of  these  four  are  eastern  type  groups®  Two  are  impor- 
tant eastern  hardwood  types,  one  is  the  white-red- jack  pin©  type,  and 
the  fourth  is  oak-gum-cypress  of  the  South®  The  only  western  type  with 
composition  deficiencies  on  medium  and  large  private  ownerships  is  the 
larch  type  group® 

Six  type  groups  are  deficient  in  composition  on  public  ownerships.  Two 
are  eastern  softwoods  found  mostly  in  the  North c They  are  white-red- 
jack  pine  and  spruce-fir.  The  other  softwood  type  is  western  larch® 

Of  the  remaining  three  type  groups,  one  is  a hardwood  type  of  the  North, 
aspen-birch,  .and  the  last  two,  elm-ash-cottonwood  and  oak-pine,  are 
distributed  generally  in  the  East® 

The  absence  of  composition  deficiencies  in  pine  types  of  the  South 
warrants  special  comment  in  view  of  discussion  in  other  chapters  of 
this  report  regarding  the  softwood  area  in  the  South  which  has  been 
replaced  by  hardwoods®  There  are  two  reasons  why  stocking  deficiencies 
for  southern  pine  types  do  not  appear  in  table  23.  First,  the  standards 
for  rating  composition  in  several  of  the  southern  subtypes  recognize 
the  better  hardwoods  as  desirable  species  along  with  the  softwoods. 

In  these  subtypes,  a replacement  of  softwoods  by  the  better  hardwoods 
could  take  place  without  change  in  a rating  for  composition®  Second, 
table  23  shows  only  the  deficiencies  which  exceeded  the  average  defi- 
ciencies for  the  Nation  as  a whole.  Absence  of  any  entries  for  compo- 
sition for  southern  pine  types  means  that  any  such  deficiencies  present 
did  not  exceed  the  national  average.  Table  22  shows  that  some  deduc- 
tions due  to  composition  were  present  in  all  southern  types,  whether 
softwood  or  mixed  softwood-hardwood  types,  and  that  the  small  percentage 
deductions  for  composition  applied  to  the  large  operating  area  in  these 
types  involves  substantial  areas  on  which  composition  standards  were 
not  met  after  cutting. 

Premature  Cutting  Mainly  Affects  Eastern 
Type  Groups  on  Small  Ownerships 

Eleven  type  groups  show  deficiencies  due  to  premature  cutting®  Eight 
of  these  are  native  to  the  East.  Premature  cutting  is  responsible  for 
deficiencies  in  all  eleven  type  groups  on  small  ownerships. 

Generally,  on  small  owner ships,  the  eastern  softwood  types  show  greater 
deficiencies  due  to  premature  cutting  than  do  the  western  softwood  types® 
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An  exception  is  lodgepole  pine  which  is  second  only  to  the  eastern 
spruce-fir  type  in  order  of  deficiencies  due  to  premature  cutting. 

Four  of  the  type  groups  identified  with  small  ownerships  also  show 
deficiencies  due  to  premature  cutting  on  the  larger  private  ownerships. 
All  are  eastern  type  groups.  Of  these,  the  greatest  deficiency  is  in 
the  spruce- fir  type.  Others  which  have  about  equal  deficiency  are 
maple-beech-birch,  oak-pine,  and  oak-hickory. 

Deficiencies  due  to  premature  cutting  do  not  appear  on  public  lands. 
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SUMMARY 


The  major  results  of  the  survey  of  recently  cut  lands  are  as  follows: 

1®  Nationally,  $6  percent  of  the  recently  cut  lands  in  private 
ownership  and  80  percent  of  those  in  public  ownership  were 
found  to  be  in  the  upper  productivity  class®  About  three- 
fourths  of  all  commercial  forest  land  is  in  private  ownership, 

2®  Recently  cut  lands  on  public  ownerships  and  on  the  ownerships 
of  wood-manufacturing  industries  are  at  about  the  same  general 
level  of  productivity®  The  proportions  of  these  lands  in  the 
upper  productivity  class  by  ownership  groups  are:  Pulp 

industry— 84  percent,  national  forests— 81  percent,  other 
public  ownerships— 77  percent,  lumber  and  other  wood-using 
industries— 73  percent® 

3®  In  contrast,  the  proportions  of  recently  cut  lands  in  the 
upper  productivity  class  were  much  lower  on  farm  and  other 
private  forest  lands®  The  proportions  were:  Farm— 41  per- 

cent, other  private— 52  percent® 

4®  The  national  significance  of  this  contrast  is  emphasized  by 
the  area  of  commercial  forest  land  in  these  two  broad  owner- 
ship groups.  About  193  million  acres  or  39  percent  of  all 
commercial  forest  land  is  found  on  ownerships  of  the  public 
and  of  the  wood-using  industries,  while  296  million  acres  or 
61  percent  of  the  total  is  in  farm  and  other  private  ownership® 

5.  Condition  of  recent  cutovers  is  closely  related  to  size  of 

private  ownerships®  Proportions  of  recently  cut  lands  in  the 
upper  productivity  class  were:  Small  private — 40  percent, 

medium  private— 64  percent,  and  large  private— 78  percent. 

Public  lands  taken  together  showed  80  percent  of  recently  cut 
lands  in  the  upper  productivity  class.  Small  private  forest 
ownerships  are  largely  on  farms  and  on  other  private  lands® 
Together  these  numerous  small  properties  contain  265  million 
acres  or  54  percent  of  all  commercial  forest  land® 

6.  The  condition  of  recently  cutover  lands  is  poorest  in  the 
South  and  best  in  the  West.  The  position  of  the  South  is  due 
to  the  very  large  area  (128  million  acres)  of  small  private 
ownerships  on  which  only  one-third  of  recently  cut  lands  were 
found  to  be  in  the  upper  productivity  class®  The  commercial 
forest  area  in  these  small  southern  ownerships  comprises  26 
percent  of  all  such  area  in  the  country  and  exceeds  the  entire 
commercial  forest  area  of  the  West,  the  entire  national  owner- 
ship of  the  wood -manufacturing  industries,  and  also  of  the 
national  forests. 

7.  Although  both  clear  cutting  and  partial  cutting  methods  have  a 
useful  place  in  keeping  recently  cut  lands  productive,  clear 
cutting  methods  as  now  applied  result  in  a generally  lower 
level  of  productivity  than  do  partial  cuttings®  Important  ex- 
ceptions to  this  general  relation  exist  particularly  in  the  West. 
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. On  65  percent  of  all  recently  cut  lands,  the  cutting  was  made 
primarily  for  large  products  such  as  sawlogs,  veneer  logs, 
and  piling.  Only  15  percent  of  the  area  was  cut  primarily 
for  products  of  small  size  such  as  fence  posts  and  cord wood 
for  pulp  or  fuel.  Integrated  utilization  was  practiced  on 
the  remaining  20  percent,  i.e.,  products  of  both  broad  size 
classes  were  removed.  The  productivity  of  recently  cut  lands 
was  higher  where  integrated  utilization  was  practiced  than 
where  either  large  or  small  products  were  the  primary  objec- 
tive of  cutting.  This  difference  in  productivity  is  most 
pronounced  on  private  lands  of  medium  and  large  size,  least 
pronounced  on  small  private  ownerships. 

9.  An  intensified  survey  in  the  Pacific  Northwest  showed  that 
the  most  common  cause  of  nonstocking  on  recent  cutovers  was 
judged  to  be  some  form  of  ground  cover.  Second  in  importance 
were  inadequate  sources  of  3eed  for  natural  regeneration. 
Marked  changes  in  species  composition  were  also  found  to 
result  from  cutting  and  these  changes  varied  considerably 
between  types  of  ownership. 

Clear  cutting  was  found  to  be  the  prevailing  type  of  cutting 
in  all  forest  types  on  all  ownership  classes  in  the  Pacific 
Northwest,  except  for  the  ponderosa  pine  type  where  partial 
cutting  was  the  most  common  practice  on  medium  and  large 
private  ownerships  and  on  the  public  lands.  Greater  propor- 
tions of  the  clear  cutting  on  small  private  ownerships  was 
found  in  the  younger  age  classes  of  second-growth  Douglas- 
fir  and  hemlock-Sitka  spruce  than  was  found  on  lands  of 
other  ownerships. 

10o  Comparison  of  the  proportions  of  recently  cutover  lands  in 
the  upper  productivity  class  with  the  national  average  in 
this  class  identifies  the  following  weak  and  strong  spots 
in  the  cutover  area  picture: 


Proportion  of  all  commercial  forest  land 
in  ownerships  on  which  productivity  of 
recent  cutovers  is: 


Type  of  ownership 

Private: 

Farm 

Other  private 
Wood-manufacturing 


Public : 

National  forest  ..  13.0 
All  other  Federal  0.9  2.1 
State  and  local  0.7  A. 6 


52.8  31.2 


Below  the  national 
average 
(percent) 


Above  the  national 
average 
(percent) 


industries 


31.1 

17.3 

2.3 


3.6 

7.9 


Total 


Farm  and  other  private  forest  ownerships  on  which  recently- 
cut  lands  are  below  the  national  average  in  productivity 
contain  49  percent  of  all  commercial  forest  land  or  about 
240  million  acres  * This  area  consists,  for  the  most  part, 
of  nearly  4.5  million  small  private  ownerships. 

11.  The  more  important  conditions  adversely  affecting  productivity 
of  recently  cutover  lands  are: 

(a)  Deficiencies  in  stocking  on  small  private  holdings  in 
all  sections  for  nearly  all  of  the  more  important  forest 
type  groups,  and  particularly  deficiencies  in  conditions 
favorable  for  establishment  of  new  trees  after  clear 
cutting. 

(b)  Deficiencies  due  tc  poor  composition  in  all  sections 
and  ownerships  for  some  of  the  more  important  forest 
type  groups,  but  particularly  on  small  private  owner- 
ships in  the  North.  Deficient  composition  in  the  North 
is  related  to  the  large  proportion  of  hardwood  types 
and  the  wide  variation  in  utility  of  the  many  species 
in  such  types. 

(c)  Deficiencies  due  to  premature  cutting  on  small  private 
ownerships  in  all  sections  and  also  on  medium  and  large 
private  ownerships  in  the  North. 

12.  Productivity  of  recently  cutover  lands  varies  significantly 
among  major  forest  type  groups* 

Type  groups  with  recent  cutovers  having  more  than  the  national 
average  of  their  recently  cut  area  in  the  upper  productivity 
class  include  all  the  forest  types  of  the  West  except  western 
white  pine  and  larch.  In  contrast,  they  include  only  two 
eastern  groups:  Maple-beech-birch  and  aspen-birch. 

Type  groups  with  recent  cutovers  falling  below  the  national 
average  in  proportion  of  area  in  the  upper  productivity  class 
include  all  eastern  types  except  the  two  mentioned  above,  but 
only  the  western  white  pine  and  larch  types  of  the  West. 

In  addition  to  this  broad  type  classification,  significant 
deficiencies  appear  in  segments  of  some  type  groups  which 
are  above  or  approximate  the  national  average.  In  particular, 
major  deficiencies  must  be  noted  for  small  ownerships  in  the 
Douglas-fir,  ponderosa  pine,  longleaf-slash  pine,  and  eastern 
spruce-fir  type  groups. 

13.  The  adverse  conditions  and  deficient  types  outlined  in  items 
11  and  12  are  those  tending  to  hold  down  the  level  of  growth 
on  recently  cutover  lands.  They  identify  the  major  opportuni- 
ties which  exist  for  increasing  growth  and  point  out  where 
efforts  may  best  be  concentrated. 
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FOREST  TREE  PLMTING 


On®  of  the  most  unfavorable  features  of  th©  forest  situation  nationally 
is  th©  ©xt©nt  of  understocked  area®  Nearly  70  million  acres,  or  14  per- 
cent of  the  commercial  forest  area,  is  poorly  stocked  or  deforested® 
While  obviously  a problem  of  considerable  magnitude,  the  opportunity 
and  challenge  in  building  up  timber  production  by  restoring  these  under- 
stocked lands  to  higher  productivity  is  likewise  apparent®  How  far  we 
progress  will  depend  in  large  part  upon  the  energy  and  th©  success  of 
efforts  t©  regenerate  them  artificially®  This  naans,  simply,  planting 
th®  large  proportion  of  this  idle  acreage  which  is  capable  of  growing 
economic  crops  of  timber® 

Planting  can  augment  timber  production  in  a number  of  ways®  It  can 
increase  th©  productive  acreage  by  restocking  lands  now  lying  idle  and 
reduce  such  waste  in  the  future.  It  can  raise  th©  productivity  of 
understocked  lands  through  interplanting®  It  can  improve  forest  growth 
and  quality  by  th©  us©  of  superior  planting  stock® 

Because  of  its  potential  impact  upon  future  timber  production,  it  seems 
appropriate  to  round  out  th®  timber  resource  picture  by  presenting  th® 
status  of  planting  on  forest  lands  of  th©  United  States  and  to  giv®  a 
considered  estimate  of  anticipated  future  trends® 1/  That,  briefly,  is 
the  purpose  of  this  analysis® 

OBJECTIVES  AND  PROCEDURES  OF  THE  PLANTING  APPRAISAL 

An  Effort  to  Pet  ©mine  and  Interpret 
th®  Present  Situation  in  Planting 

More  specifically,  th©  planting  phase  of  th®  Timber  Resource  Review  wa® 
designed  t©  determine!  (1)  the  accomplishments  in  planting  so  far,  in- 
cluding th©  acreage  of  plantations  now  in  existence  and  th®  success  of 
past  planting  effort;  (2)  th®  area  of  nonstoeked  or  poorly  stocked 
forest  land  in  th©  United  States  which  would  lend  itself  to  planting; 

(3)  past  trends  and  probable  future  trends  in  artificial  restocking; 
and  (4)  the  adequacy  of  nursery  facilities  now  and  for  future  needs® 

In  analysing  and  interpreting  available  data,  th®  national  picture  was 
brought  into  focus,  regional  differences  were  noted,  and  comparisons 
were  mad©  between  broad  classes  ©f  ownership®  Possible  futur©  develop- 
ments were  suggested  in  the  light  of  the  present  situation®  They  ar@, 

©f  course,  speculative®  However,  reasonable  projections  of  th©  past 
into  the  futur®  should  giv©  mm®  idea  ©f  what  lies  ahead. 

Information  Gathered  from  Many  Sources 

The  estimates  of  past  planting  accomplishments,  area  available  for 
planting,  and  planting  trends  given  her®  represent  th©  best  information 


1 / Sine©  planting  is  of  only  minor  consequence  in  Coastal  Alaska, 
this  discussion  is  confined  to  th®  continental  United  States. 
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available  from  numerous  sources.  Data  from  the  Forest  Survey,  past 
reports  from  State  Foresters,  existing  planting  surveys  in  some  States, 
and  material  from  other  agencies  were  consolidated  into  State  and 
regional  estimates.  These  estimates  were  in  turn  checked  by  task 
groups  of  Forest  Service  specialists  with  the  aid  of  forestry  person- 
nel from  many  States.  Adjustments  were  made  on  the  basis  of  knowledge 
of  the  local  situation.  No  specific  field  sampling  of  plantations  on 
the  ground  was  undertaken. 

Concepts  Underlying  the  Study 

To  insure  understanding  of  this  analysis  of  planting,  definitions  of 
certain  key  terms  and  explanations  of  concepts  basic  to  the  discussion 
are  introduced  below: 

Planting  - The  establishment  of  a tree  cover  (and/or  a shrub  cover  in 
the  case  of  shelterbelts)  by  the  planting  of  nursery  stock  or  by  direct 
seeding.  Open  area  planting  is  planting  of  nonstocked  forest  areas  or 
of  nonforest  area.  Interplanting  is  planting  of  forest  areas  which  are 
poorly  stocked  (not  over  10  percent)  with  trees. 

The  planting  estimates  given  her©  provide  for  areas  of  failure  of 
natural  restocking  which  require  planting.  They  do  not  include  artifi- 
cial regeneration  practiced  in  lieu  of  natural  restocking.  Neither  do 
planting  projections  include  planting  on  areas  of  low  stocking  but  with 
more  than  10  percent  covered  by  trees.  Replanting  soon  after  harvest 
cutting  instead  of  relying  on  natural  regeneration  is  growing  in  favor. 
To  the  extent  that  these  two  latter  types  of  reforestation  will  be 
practiced,  the  planting  projections  presented  in  this  report  are 
conservative. 

There  are  several  directions  which  planting  might  take  in  the  years 
ahead  which  would  alter  the  current  picture.  The  forest  manager  of 
the  near  future  will  be  faced  with  such  questions  as:  (1)  should  he 

plant  for  quick  regeneration,  rather  than  wait  even  as  short  a period 
as  three  to  five  years  for  natural  restocking;  (2)  how  long  should  he 
wait  for  natural  regeneration  before  he  decides  to  plant;  (3)  should 
he  plant  only  where  natural  regeneration  will  be  delayed  beyond  reason? 
Of  course,  the  answers  to  these  and  many  other  questions  in  similar 
vein  will  vary  from  property  to  property  and  no  general  prescription 
will  suffice.  Nevertheless,  they  are  real  issues  in  timber  production 
and  must  eventually  be  resolved  for  each  situation. 

Plantation  - An  area  on  which  a tree  cover  (and/or  a shrub  cover  in 
the  case  of  shelterbelts)  has  been  established  by  planting.  In  the 
case  of  interplanting,  the  plantation  acreage  is  not  the  gross  area 
interplanted  but  the  net  area  on  which  planting  actually  occurs.  For 
example,  at  1,000  trees  per  acre,  interplanting  of  11,000  trees  would 
be  equivalent  to  11  acres  of  plantation. 

Acceptabl©  plantation  - For  a plantation  to  be  classed  as  acceptable 
it  was  required  to  have  at  the  end  of  the  fifth  year  after  planting 
the  following  number  of  planted  trees  per  plantation  acre:  Engelmann 

spruce  and  lodgepole  pine,  300;  other  western  species,  200;  all  eastern 

species,  400 s 
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Planting  success  - The  area  of  acceptable  plantations  divided  by  the 
total  area  planted.  For  example,  with  1,000,000  acres  planted  in  a 
given  area  and  750,000  acres  in  acceptable  plantations  at  time  of  the 
1952  estimate,  the  success  would  be  75  percent. 

Plantable  area  - Nonstocked  or  poorly  stocked  forest  land  or  nonforest 
land  on  which:  (1)  the  establishment  or  interplanting  of  forest  tree 

cover  is  desirable  and  practical,  and  (2)  regeneration  will  not  occur 
naturally  to  a desirable  density  within  a reasonable  time.  This  study 
is  a physical  appraisal  of  the  area  which  could  be  planted  practically 
and  does  not  attempt  to  incorporate  business  aspects  in  the  analysis. 

It  does  not  suggest  that  it  is  economically  feasible  to  plant  all 
plantable  area. 

Obviously,  some  of  the  acreage  cutover  during  the  period  of  rating, 

1947  to  1952,  will  fall  into  the  category  of  plantable  area.  However, 
the  chief  problem  is  the  hug®  backlog  of  deforested  and  understocked 
forest  land  built  up  over  the  years.  This  backlog  is  the  major  subject 
of  the  report. 

Total  plantable  area  - A term  employed  in  this  report  to  express  the 
entire  acreage  available  at  the  time  planting  started,  as  reconstructed 
in  1952.  It  is  obtained  by  adding  the  area  of  acceptable  plantations 
in  1952  to  the  plantable  area  remaining  at  that  time. 

Natural  reduction  in  plantable  area  - The  gradual  decrease  in  plantable 

area  through  natural  seeding®  As  used  in  this  discussion,  it  is  a net 

reduction,  with  accretions  to  nonstocked  or  poorly-stocked  land  taken 
into  account. 

STATUS  OF  PUNTING  ON  COMMERCIAL  FOREST  LAND 
Past  Accomplishments  in  Planting 

Planting  began  early  in  the  history  of  this  country,  probably  close  on 
the  heels  of  the  first  land  clearing.  There  are  records  of  oak  plant- 
ings for  the  production  of  ship  timbers  in  the  1740's.  It  is  known 

that  several  hundred  acres  of  plantations  were  established  in  eastern 

Massachusetts  in  the  1840's. 

Planting  for  a long  time  has  held  in  conservation  a respected  position 
akin  to  that  of  fire  protection.  As  a consequence,  reforestation 
efforts  gradually  built  up  over  the  years,  both  by  private  owners  and 
Government  agencies.  By  1926  it  is  estimated  that  352  thousand  acres 
of  acceptable  plantations  had  been  established  on  commercial  forest 
land.  Early  planting  was  attempted  with  little  knowledge  or  experience, 
and  success  was  uncertain.  Undoubtedly,  a much  greater  acreage  was 
actually  planted  than  the  1926  figure  of  acceptable  plantations  would 
suggest. 

Increasing  interest  in  planting  led  in  1924  to  the  inclusion  of  pro- 
vision for  cooperative  tree  distribution  in  the  Clarke-McNary  Act. 

The  first  trees  were  distributed  under  this  law  in  1926,  and  organized 
reforestation  efforts  became  widespread.  Systematic  planting  records 
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for  the  Nation  as  a whole  also  had  their  beginning  in  1926,  as  a result 
of  the  reporting  system  necessary  to  administer  the  Clarke-McNary  Act. 

Area  of  Acceptable  Plantations  Low  Nationally 

The  total  planting  on  commercial  forest  land  in  the  United  States  had 
reached  6.9  million  acres  by  1952y  Of  this  total  5*  2 million  acres  were 
considered  acceptable  (table  1 ).*■/  The  acceptable  plantations  are  com- 
posed largely  of  coniferous  species.  The  hardwoods  are  more  difficult 
to  regenerate  artificially  and  have  not  been  planted  to  any  great 
extent. 

The  close  to  5 million  acres  of  acceptable  plantations  established  since 
1926  appear  at  first  glance  rather  an  impressive  accomplishment.  How- 
ever, 5 million  acres  in  more  than  a quarter  of  a century  is  not  out- 
standing progress.  As  will  be  shown  later,  in  relation  to  the  total 
area  awaiting  planting,  it  represents  only  a modest  beginning. 

North  Leads  in  Area  of  Acceptable  Plantations 

The  area  of  acceptable  plantations  is  about  equally  divided  between  the 
North  and  the  rest  of  the  country  (table  1).  In  percentage  the  North 
leads  with  51  percent,  the  South  is  next  with  3&  percent,  and  the  West 
last  with  11  percent. 

Among  th©  regions,  the  lake  States  is  first  with  27  percent  of  the 
national  total,  while  the  Southeastern  region  is  close  behind  with  23 
percent.  Other  leading  regions  are  the  Middle  Atlantic  with  15  percent. 
West  Gulf  with  10  percent,  and  Pacific  Northwest  with  7 percent. 

Area  of  Acceptable  Plantations  about  Equally 
Divided  between  Public  and  Private  Ownerships 

About  48  percent  of  acceptable  plantations  are  on  private  lands;  52  per- 
cent are  on  public  ownerships  (table  2 and  fig.  1).  The  percentage  in 
public  ownership  is  distributed  30  percent  on. Federal  and  22  percent  on 
State  and  other  public  holdings. 

National  forest  plantations  make  up  most  of  the  Federal  total,  with 
27  out  of  30  percent.  They  comprise  over  one-fourth  of  all  acceptable 
plantations  in  the  United  States.  The  States  have  17  percent  of  the 
national  total  and  the  local  units  of  Government  5 percent. 

The  ownership  of  acceptable  plantations  by  sections  is  distributed 
fairly  equally  in  the  North  between  Federal,  local  public,  and  private, 
with  local  public  holding  a slight  lead;  in  the  South  it  is  primarily 
private;  and  in  the  West  predominantly  Federal. 


2/  Area  of  acceptable  plantations  and  plantable  area  by  States 
and  ownership  classes  are  given  in  the  appendix  tables. 
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Table  1* — Acceptable  plantations  on  commercial 

forest  land. 

by  section  and  region,  1952 
(Continental  United  States) 

: Area  of  : 

Proportion 

Section  and  region 

: acceptable  : 

: plantations  : 

of  total 

Thousand 

acres 

Percent 

North: 

New  England 

159 

3.0 

Middle  Atlantic 

780 

15.0 

Lake  States 

1,391 

26.7 

Central 

283 

5.4 

Plains 

56 

1.1 

Total 

2,669 

51.2 

South: 

South  Atlantic 

300 

5.8 

Southeast 

1,182 

22.7 

West  Gulf 

495 

9.5 

Total 

1, 977 

38.0 

West: 

Pacific  Northwest 

376 

7*2 

California 

26 

®5 

Northern  Rocky  Mtn. 

115 

2.2 

Southern  Rocky  Mtn* 

47 

.9 

Total 

564 

10.8 

Total,  United  States 

5,210 

100.0 
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Table  2. — Acceptable 

plantations  on  commercial 

forest  land. 

by  ownership  class,  1952 
(Continental  United  States) 

Ownership  class 

: Area  of  : 
: acceptable  : 
: plantations  : 

Proportion 
of  total 

Thousand 

acres 

Percent 

Federal: 

National  forest 

1,419 

27.2 

Bureau  of  Land  Management 

14 

.3 

Indian 

12 

.2 

Other  Federal 

141 

2.7 

Total 

1,586 

30.4 

Other  public: 

State 

900 

17.3 

County  and  municipal 

250 

4.8 

Total 

1,150 

22.1 

Private^/ 

2,474 

47.5 

All  ownerships 

5, 210 

100.0 

1/  Due  to  the  variety  of  sources  contributing  data  and  the  differ- 
ing methods  of  compilation  used  by  them,  no  statistics  can  be  presented 
for  private  land  by  size  class  or  type  of  ownership. 


- 6 - 


Fig.  I -Area  of  acceptable  plantations  in  continental  United  States  by  ownership  class, 
1952. 
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Planting  Success  Highest  in  South 


Early  attempts  at  planting  in  the  United  States  were  beset  with  serious 
difficulties.  Besides  the  natural  hazards,  little  knowledge  of  artifi- 
cial regeneration  was  available  either  from  experience  or  research. 
Failures  were  frequent  at  the  outset,  but  as  planting  continued  better 
understanding  and  better  techniques  were  developed.  The  success  for  all 
past  planting  in  the  Nation  as  a whole  is  76  percent  (table  3). 

Sectionally,  the  South  leads  the  North  and  West  with  a success  of  85 
percent,  as  against  71  percent  and  75  percent,  respectively.  Among  the 
chief  reasons  for  the  better  showing  of  the  southern  section  are  (1) 
its  later  entrance  on  the  planting  scene,  enabling  it  to  profit  from 
experience  accumulated  in  the  North,  (2)  favorable  climate,  (3)  pro- 
ductive soils,  and  (4)  superior  planting  species.  The  West  has  gained 
its  near  average  success  largely  because  of  the  90-percent  success  for 
the  Pacific  Northwest,  the  most  successful  of  the  regions. 

The  Pacific  Northwest,  Southeast,  South  Atlantic,  West  Gulf,  and  Lake 
States  Regions  all  exceed  the  national  rating  of  76  percent.  California 
and  the  Southern  Rocky  Mountain  Regions  stand  out  as  the  chief  problem 
areas  with  only  31  percent  and  55  percent  planting  success,  respectively. 
Natural  obstacles  to  planting  are  very  severe  in  these  regions  and  will 
be  difficult  to  overcome. 

State  and  local  governments  appear  to  have  had  somewhat  more  planting 
success  than  either  the  Federal  Government  or  private  ownerships. 

However,  the  minor  differences  are  probably  more  apparent  than  real, 
when  variations  in  planting  difficulty  and  site  are  taken  into  account. 

Plantable  Area,  1952 

Plantable  area,  as  defined  earlier  in  this  report,  has  accumulated  from 
several  sources.  Among  the  more  important  ones  are  (1)  fire  alone, 

(2)  logging  followed  by  fire,  and  (3)  the  abandonment  of  agricultural 
land.  Insects,  disease,  animals,  poor  cutting  practices,  overgrazing, 
hurricanes  and  other  catastrophes  of  nature  have  also  contributed 
extensive  areas  in  need  of  reforesting.  Although  widespread  and  in 
varying  condition,  practically  all  such  lands  can  b®  put  back  into 
production  within  a reasonable  period  only  by  planting. 

Plantable  Area  Large,  Nationally 

There  are  51® 9 million  acres  of  plantable  commercial  forest  land  in  the 
United  States  (table  4)»  It  constitutes  about  11  percent  of  the  total 
area  of  commercial  forest  lands.  The  significance  of  this  large  area 
of  potentially  productive  timberland  has  already  been  pointed  out.  It 
will  grow  timber;  it  will  lend  itself  to  planting.  Much  of  this  area 
should  be  restored  to  a higher  level  of  productivity  with  as  little 
delay  as  possible. 
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Table  3- — Success  of  past  planting  op  commercial  forest  lana,  by  section  and 
regica,  a ad  bar  ownership  class,  1952  ( Continental  United  States) 
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l/  Perfect  planting  score  due  to  small  areas  of  plantations  rounded  off  to  nearest  1,000  acres 


Table  4« — Plantable  commercial  forest  land, 
by  section  and  region,  1952 
(Continental  United  States) 


Plantable  area 

Proportion  of 
commercial 
area 

plantable 

Section  and  region 

Total 

commercial 
forest  area 

Acreage  : 

Proportion 

of 

total 

Thousand 

acres 

Thousand 

acres 

Percent 

Percent 

North: 

New  England 

30,658 

1,  228 

2.4 

4.0 

Middle  Atlantic 

42,225 

3,725 

7.2 

8.8 

Lake  States 

53,272 

7,651 

14.7 

14.4 

Central 

42,394 

7,869 

15.1 

18.6 

Plains 

5,492 

975 

1.9 

17.8 

Total  or  average 

174, 041 

21,448 

a.  3 

12.3 

South : 

South  Atlantic 

46,152 

4,081 

7.8 

8.8 

Southeast 

94,985 

14,214 

27.4 

15.0 

West  Gulf 

52,151 

3,652 

7.0 

7.0 

Total  or  average 

193,  288 

21, 947 

42.2 

11.4 

West: 

Pacific  Northwest 

45,365 

2,468 

4.8 

5.4 

California 

17,317 

4,104 

7.9 

23.7 

Northern  Rocky  Iftn. 

33,840 

1,169 

2.2 

3-5 

Southern  Rocky  Mtn. 

20,489 

812 

1.6 

4.0 

Total  or  average 

117,  011 

8,553 

16.5 

7.3 

Total  or  average. 

United  States 

484,  340 

51,948 

100.0 

10.7 
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East  Has  Greatest  Share  of  Plantabie  Area 


Nearly  84  percent  of  th©  plantabie  commercial  forest  land  is  located  in 
the  eastern  half  of  the  United  States.  Th©  acreage  is  quit©  evenly 
divided  between  North  and  South;  21.4  million  acres  in  one  case  - 21® 9 
million  acres  in  the  other  (table  4)» 

Among  the  regions*  the  Southeast  stands  out  with  more  than  one-fourth  of 
the  national  plantabie  area.  The  Southeast,  Central,  and  Lake  States 
collectively  contain  57  percent  of  all  plantabie  area.  Two  other 
regions,  California  and  South  Atlantic,  each  have  plantabie  area  in 
excess  of  4 million  acres. 

In  ratio  of  plantabl©  area  to  commercial  forest  area,  California  leads 
the  regions  with  24  percent  (table  4)»  Other  regions  which  are  high  in 
this  regard  are  Central  (19  percent).  Plains  (18  percent).  Southeast 
(15  percent),  and  Lake  States  (14  percent). 

The  States  with  th©  largest  plantabie  areas  are  California,  Florida, 
Mississippi,  Illinois,  Michigan,  Minnesota,  and  Wisconsin^  each  with 
2 million  acres  or  more  (s®@  appendix  table).  Their  combined  plantabl® 
area  is  about  24  million  acres,  or  nearly  half  of  th©  United  States 
total® 

Bulk  of  Plantabl®  Area  Is  in  Private  Ownership 

The  most  striking  feature  with  regard  to  ownership  of  plantabie  area, 
nationally,  is  the  heavy  concentration  (83  percent)  in  private  ownership 
(table  5 and  fig.  2).  Only  17  percent  is  in  public  ownership.  In  the 
West,  however,  th®  8.6  million  acres  of  plantabie  area  are  about  equally 
divided  between  private  and  public  ownership. 

The  proportion  of  plantabie  area  to  total  commercial  forest  are®  shows 
an  interesting  contrast  (table  5)*  For  State,  county,  and  municipal 
ownerships  combined,  and  for  private  holdings,  the  proportion  is  twice 
that  on  Federal  lands.  To  state  it  in  another  way,  the  proportion  of 
plantabie  area  on  Federal  lands  is  much  lower  than  on  private  and 
other  public  ownerships* 

Natural  Reduction  in  Plantabie  Area 


There  is  another  aspect  of  the  reforestation  situation  which  should  not 
be  overlooked.  It  appears  that  a gradual  reduction  in  plantabie  area  is 
now  taking  place  through  natural  seeding.  This  marks  a reversal  of 
earlier  trends,  and  can  b©  attributed,  primarily,  to  batter  fir©  pro- 
tection and  generally  improved  forest  management  practices. 

Results  of  this  planting  study  suggest  that  a net  reduction  in  plantabl® 
area  without  planting  of  0. 6 percent  per  annua  can  be  expected  in  the 
fears  ahead.  Although  in  the  right  direction,  th®  reduction  is  so  slow 
that  it  fails  t©  nullify  the  desirability  of  planting.  At  th©  rate 
indicated,  it  would  take  165  years  of  natural  restocking  to  eliminate 
plantabl©  area.  It  se®ms  obvious  that  restoration  of  these  land®  to 
productivity  should  b©  hastened  by  artificial  means. 
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Table  5* — Plantable  commercial  forest  land, 
by  ownership  class,  1952 
(Continental  United  States) 


Total 

commercial 
forest  area 

Plantable  area 

Proportion  of 
commercial 
area 

plantable 

Ownership  class 

Acreage  : 

Proportion 

of 

total 

Thousand 

acres 

Thousand 

acres 

Percent 

Percent 

Federal: 

National  forest 

81,314 

4,567 

8.8 

5.6 

Bureau  of  Land 
Management 

5,  513 

247 

.5 

4.5 

Indian 

6,945 

210 

• 4 

3.0 

Other  Federal 

5,102 

593 

1.1 

11.6 

Total  or  average 

98,874 

5,617 

10.8 

5.7 

Other  public: 
State 

19,169 

2,276 

4.4 

11.9 

County  and  municipal  8,  047 

1,009 

1.9 

12.5 

Total  or  average 

27, 216 

3,285 

6.3 

12.1 

Private 

358,250 

43,046 

82.9 

12.0 

All  ownerships 

484,340 

51,948 

100.0 

10.7 
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Fig.  2 -Area  of  plantable  commercial  forest  land  in  continental  United  States 
by  ownership  class, 1952. 
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Where  Do  We  Stand? 


Two  elements  of  the  planting  analysis  have  now  been  presented  - accept- 
able plantations  established  by  1952  and  plantable  area.  Putting  the 
two  items  together,  how  does  past  planting  progress  compare  with  the 
total  area  awaiting  planting? 

Planting  Progress  Generally  Low  in 
Relation  to  Total  Plantable  Area 


Nationally,  only  9 percent  of  the  total  plantable  area  has  now  been 
planted  (table  6).  The  picture  is  clear.  Just  a bare  start  has  been 
made  on  planting  in  the  United  States. 

Sectionally,  the  North  has  gone  farthest  both  in  area  of  acceptable 
plantations  and  in  percent  of  total  plantable  area  reforested  (table  6). 
Even  its  proportion  of  11  percent  is  very  low  and  only  slightly  above 
the  national  average.  The  South  follows  with  8 percent,  while  the  West 
is  lowest  with  6 percent. 

By  regions,  the  Middle  Atlantic,  Lake  States,  and  Pacific  Northwest  have 
made  the  best  records,  with  17>  15>  and  13  percent  of  total  plantable 
area  planted,  respectively.  The  New  England  and  West  Gulf  Regions  also 
exceed  the  national  average.  California  is  outstandingly  weak  in  the 
comparison,  with  the  Central  Region  also  noticeably  low. 

Public  Forests  Lead  in  Proportion  of 
Total  Plantable  Area  Planted 

Private  ownerships  in  the  United  States  contain  80  percent  of  the  total 
plantable  area  (table  7 and  fig.  3).  They  have,  however,  planted  only 
5 percent  of  the  almost  46  million  acres  involved. 

By  contrast.  Federal  ownerships  contain  13  percent  of  the  total  plant- 
able  area,  of  which  22  percent  has  been  planted.  State,  county,  and 
municipal  ownerships  have  done  a bit  better  by  planting  26  percent  of 
their  total  plantable  acreage. 

These  variations  in  progress  by  region  and  by  ownership  class  do  not 
obscure  the  really  vital  fact,  that  in  comparison  to  the  over-all 
planting  job,  the  advance  so  far  has  been  slow.  Too  many  of  the  lands 
idle  at  the  start  of  organized  planting  are  still  idle. 

Comparison  with  Reappraisal  Estimates 

An  earlier  study  of  the  forest  situation  in  the  United  States  was  made 
by  the  Forest  Service  during  1945  and  1946.  It  was  reported  in  the 
publication  "Forests  and  National  Prosperity",  but  is  commonly  referred 
to  as  the  "Reappraisal".*^  The  brief  general  treatment  of  the  planting 
situation  at  that  time  contains  few  statistics.  In  only  one  case  is 


2/  Forests  and  National  Prosperity.  A Reappraisal  of  the  Forest 
Situation  in  the  United  States.  U.S.D.A.  Misc.  Publication  No.  668. 
August  1948. 
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Table  6.  —Status  of  planting  on  commercial  forest  landa 

by  section  and  region^  1952 
(Continental  United  StatesT 


Section  and  region 

Total 

plantable 

areas/ 

Area  of 
acceptable 
plantations 

Proportion  of 
total  plantable 
area  planted, 
1952 

Thousand 

acres 

Thousand 

acres 

Percent 

North: 

New  England 

1,387 

159 

11.5 

Middle  Atlantic 

4,505 

780 

17.3 

Lake  States 

9,042 

1,391 

15.4 

Central 

8*152 

283 

3.5 

Plains 

1,031 

56 

5.4 

Total  or  average 

24,117 

2,669 

11.1 

South : 

South  Atlantic 
Southeast 
West  Gulf 

4,381 
15, 396 
4,147 

300 

1,182 

495 

6.8 

7.7 

11.9 

Total  or  average 

23,924 

1,977 

8.3 

West: 

Pacific  Northwest 

2,844 

376 

13.2 

California 

4,130 

26 

.6 

Northern  Rocky  Mtn. 

1,284 

115 

9.0 

Southern  Rocky  Mtn. 

859 

47 

5.5 

Total  or  average 

9,117 

564 

6.2 

Total  or  average. 

United  States 

57,1 58 

5,210 

9.1 

1/  Sim  of  plantable  area  in  1952  and  area  of  acceptable 
plantations  in  1952. 
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Table  7* — Status  of  planting  on  commercial  forest  land, 

by  ownership  class,  1952 
(Continental  United  States) 


Total  plantable  area 

Area 

Proportion  of 

Ownership  class 

Acreage 

Proportion 

of 

total 

of 

acceptable 

plantations 

total  plantable 
area  planted, 
1952 

Thousand 

Percent 

Thousand 

Percent 

acres 

acres 

Federal: 

National  forest 
Bureau  of  Land 

5,986 

10.5 

1,419 

23-7 

Management 

261 

.4 

14 

5.4 

Indian 

222 

.4 

12 

5.4 

Other  Federal 

734 

1.3 

141 

19.2 

Total  or  average  7,203 

12.6 

1,586 

22.0 

Other  public: 

State 

3, 176 

5.6 

900 

28.3 

County  and  municipal  1,  259 

2.2 

250 

19.9 

Total  or  average  4,435 

7.8 

1,150 

25.9 

Private 

45,  520 

79.6 

2,474 

5.4 

All  ownerships 

57,158 

100.0 

5,210 

9.1 
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OWNERSHIP  OF  TOTAL  PLANTABLE  AREA  PERCENT  OF  TOTAL  PLANTABLE 

(PERCENT)  AREA  IN  ACCEPTABLE  PLANTA- 

TIONS 


Fig.  3- Status  of  planting  on  commercial  forest  land,  by  ownership  class, 
in  continental  United  States,  1952. 
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there  an  entirely  comparable  figure  in  the  Timber  Resource  Review,  as 
shown  in  the  following  tabulation: 

Reappraisal  Timber  Resource 

Item  estimate^  1945  Review  estimate,  1952 

(million  acres)  ~ (million  acres) 

Poorly  stocked  or  deforested 

commercial  forest  land  75.3  70.0 

Forest  area  planted  on  commercial 

and  noncommercial  forest  land  5*0 


Forest  land  planted,  commercial 
only 


6.9 


Area  of  acceptable  plantations 
on  commercial  forest  land 

Net  area  needing  planting, 

commercial  forest  land  67.0 

Plantable  area  on  commercial 
forest  land 

Expectation  of  possible  future 
planting  on  commercial 

forest  land  30.0  to  35.0 


5.2 


• © 


51.9 


Area  of  acceptable  plantations 
on  commercial  forest  land 

anticipated  by  1984  ••  30.2 

Area  that  would  profit  from 

inter planting  23.0  .. 

The  estimate  of  poorly  stocked  or  deforested  commercial  forest  land 
decreased  from  75*3  million  acres  at  the  time  of  the  Reappraisal  to 
70.0  million  acres  in  1952.  This  reduction  of  5*3  million  acres  is 
due  to  the  establishment  of  acceptable  plantings  and  natural  restocking 

over  the  seven-year  period. 


Other  figures  are  not  comparable,  although  treating  somewhat  similar 
phases  of  the  planting  problem.  For  example,  the  67.0  million  acres 
estimated  as  needing  planting  in  the  Reappraisal  includes  lands  which 
might  not  be  physically  practical  to  plant,  while  doubtful  lands  are 
excluded  from  the  51.9  acres  of  plantable  area  in  the  current  review. 
Similarly,  the  other  estimates  in  the  two  studies  are  not  comparable 
without  careful  adjustment  and  interpretation. 

Planting  Trends 

While  the  present  status  of  planting,  as  judged  by  area  planted  in 
relation  to  total  areas  available  for  planting  provides  little  cause 
for  comfort,  an  examination  of  trends  in  artificial  regeneration  is 
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more  encouraging.  The  trend  toward  natural  reduction  of  plantable  area 
has  already  been  discussed*  Planting  trends  and  the  combined  effect  of 
artificial  regeneration  and  natural  restocking  still  must  be  considered. 

Rate  of  Planting  Has  Risen  Sharply 

Over  the  past  25  years  the  rata  of  planting  in  the  United  States  has 
increased  over  five  times  (table  8 and  fig.  4)«  The  rise  has  not  been 
steady*  but  rather  has  been  marked  by  two  rapid  spurts.  Haring  the 
1930s s there  was  a sharp  increase  in  planting  under  the  stimulation  of 
the  emergency  conservation  program*  Activity  fell  off  during  th©  war 
years*  but  has  climbed  rapidly  again  since  th©  late  1940s s*  The  rise 
in  rate  is  due  primarily  to  greatly  increased  planting  in  th©  South. 

Th©  cumulative  total  area  of  acceptable  plantations  shows  th©  same  gen- 
eral pattern  (table  8 and  fig*  5)®  Her©*  again*  th©  more  rapid  accre- 
tion during  the  1930s s and  post-war  years  is  apparent*  It  has  been 
emphasized  that  5® 2 million  acres  fall  far  short  of  total  planting  needs. 
The  fact  remains*  however*  that  this  acreage  is  almost  15  times  th©  352 
thousand  acres  of  acceptable  plantations  established  prior  to  1926. 

Planting  Rat©  Expected  to  Go  Still  Higher 

In  appraising  the  possible  future  rate  of  planting*  a number  of  factors 
were  apparent  which  suggested  a rise  in  the  immediate  future.  Chief 
among  them  were  new  machines  for  planting*  increasing  general  interest 
especially  by  industrial  groups  and  bankers*  and  better  nursery  stock* 
Opinions  as  to  the  combined  effect  of  these  factors  were  gathered  from 
informed  people  at  the  State  and  regional  levels.  The  estimates  of 
future  planting  trends  mad®  in  this  way  are  summarized  in  table  9; 
they  are  speculative*  of  course*  but  represent  th©  judgment  of  in- 
formed people.  These  estimated  trends  anticipate  that  the  rate  of 
planting  will  continue  to  increase  for  a couple  of  decades  and  then 
drop  slightly.  A maximum  of  over  800  thousand  acres  may  be  attained 
during  the  period  1965  to  1974* 

By  1975  the  more  favorable  planting  sites  and  largest  blocks  of  plant- 
able  area  should  b©  reforested.  It  is  expected  that  increasing  plant- 
ing difficulties  will  reduce  the  rate  of  planting  slightly  thereafter. 

Several  likely  developments  may  modify  the  anticipated  trends.  Stand- 
ards for  acceptable  plantations  may  become  higher.  This  has  already 
happened  during  the  past  25  years  in  some  parts  of  the  country.  Plant- 
ing rather  than  waiting  for  natural  regeneration  after  harvest  cutting 
may  increase.  Interplanting  may  be  extended  into  areas  more  than  10 
percent  stocked.  Catastrophes  of  man  and  nature  could  alter  the  pro- 
jections considerably.  Some  of  these  developments  seem  likely  and 
would  expand  future  planting  activity  and  sustain  the  estimated  rat© 
longer. 

The  acreage  of  plantable  area  remaining  in  1952  looms  large  in  com- 
parison with  the  area  of  acceptable  plantations  established  by  that 
year.  It  is  encouraging,  however*  to  note  that  th©  area  of  acceptable 
plantations  expected  during  the  period  1953  to  1984  is  also  much 
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fable  8.— Area  of  acceptable  plantations  established  cm  conroereial  forest  land,  by  section  and  region, 
and  by  specified  years  up  to  and  Including  1952  (Continental  United  States) 
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Fig . 4 - Average  annual  rate  of  planting  on  commercial  forest  land  in  continental 
United  States  by  specified  periods,  1926 - 52. 
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Fig.  5 - Cumulative  total  area  of  acceptable  plantations  on  commercial 
forest  land  in  continental  United  States  1926-52. 
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Table  9. — Anticipated  area  of  acceptable  plantations 
on  commercial  forest  land,  by  section, 
and  by  specified  years  up  to  and  including  1934 
(Continental  United  States) 


Section 

Plantations 

established 

Anticipated  future  plantings 

prior  to 
1953 

1953-54 

: 1955-64 

i 1965-74 

e • 

i 1975-84  1 

• • 

• e 

Total 

Thousand 

acres 

Thousand  Thousand  Thousand  Thousand  Thousand 
acres  acres  acres  acres  acres 

North 

2,670 

320 

1,850 

1,840 

1,820 

8,500 

South 

1,980 

760 

5,140 

5,170 

4,820 

17,870 

West 

560 

130 

880 

1,090 

1,120 

3,780 

Total,  United  States 

5,210 

1,210 

7,870 

8,100 

7,760 

30,150 

Annual  rate 

<i/> 

610 

790 

810 

780 

• • 

Cumulative  total 

5,210 

6,420 

14,290 

22,390 

30,150 

30,150 

Cumulative  total 
from  1953 

e • 

1,210 

9,080 

17,180 

24,940 

e • 

1/  Undetermined  number  of  years. 
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greater  than  the  area  successfully  planted  by  1952  (fig.  6).  We  can  at 
least  expect  considerably  better  planting  progress  in  the  future  than  in 
the  past.  If  present  indications  hold,  the  area  of  acceptable  planta- 
tions may  reach  30  million  acres  by  1984* 

A Long  Way  to  Go 

Two  existing  trends  which  act  to  reduce  the  large  plantable  area  in  this 
country  have  been  discussed.  One  is  the  natural  reduction  which  tends 
to  build  up  as  forest  lands  receive  better  protection.  Eventually,  over 
a very  long  period,  natural  restocking  alone  would  restore  much  of  the 
plantable  area  to  some  measure  of  productivity.  Obviously,  it  would  be 
impractical  to  do  nothing  but  let  nature  take  its  course.  The  second 
trend  which  serves  to  reduce  plantable  area  is  the  increasing  total  of 
acceptable  plantations. 

By  way  of  summary  at  this  point,  it  is  interesting  to  speculate  where 
the  combined  action  of  these  two  trends  might  leave  the  planting  situa- 
tion in  1984  (fig.  7).  Although  the  reduction  in  this  case  would  be 
very  great,  a plantable  area  of  more  than  11  million  acres  would  still 
remain.  Also,  they  would  be  the  areas  most  difficult  to  reforest. 
Furthermore,  this  assumes  that  no  catastrophes  of  nature  or  man  will 
upset  the  anticipated  pattern. 

The  future  trends  presented  here  are  speculative,  although  based  on 
developments  in  the  past  and  an  understanding  of  the  present  situation. 
However,  if  present  trends  continue  as  outlined  here,  and  if  no  unfore- 
seen difficulties  arise,  the  remaining  plantable  area  can  be  low  by  the 
turn  of  the  century.  Developments  such  as  faster  growing  species  with 
pest  resistance  through  genetics  and  learning  how  to  plant  the  more 
difficult  sites  would  help  immeasurably. 

On  the  other  hand  there  are  factors  outside  the  scope  of  this  study 
which  might  maintain  planting  on  a higher  level  and  for  a longer  time 
than  the  trends  of  planting  and  reduction  of  plantable  area  suggest. 

As  already  mentioned,  planting  in  lieu  of  natural  regeneration, 
higher  standards  of  artificial  reforestation  generally,  and  inter- 
planting in  stands  more  than  10  percent  stocked  are  the  more  notable 
ones.  Together  they  represent  a potentially  large  phase  of  planting 
not  considered  here. 

Despite  the  rather  strong  indications  that  in  future  years  the  planting 
picture  will  brighten  considerably,  one  feature  overshadows  all  other 
aspects  of  the  situation.  That  is  the  established  fact  that  in  1952 
we  still  have  a long  way  to  go.  Only  5*2  million  acres  are  in  accept- 
able plantations;  51.9  million  acres  await  planting  (fig.  8).  Al- 
though varying  somewhat  in  degree,  the  condition  is  essentially  the 
same  in  all  sections  of  the  country  and  in  all  ownerships. 

PLANTING  NONCOMMERCIAL  FOREST  LAND  AND  SHELTERBELTS 

In  addition  to  plantations  on  commercial  forest  land  which  will  even- 
tually be  harvested  for  forest  products,  there  are  other  desirable 
plantings.  They  are  primarily  valuable  for  some  other  purpose  than 
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Fig.  6-  Planting  before  1953  compared  to  anticipated  planting,  continental  United 
States,  1953-1984 
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Fig.  7-  Possible  future  reduction  of  plantable  area  by  natural  restocking  and  artificial 
regeneration,  continental  United  States  J/ 


l/  Does  not  include  artificial  regeneration  in  lieu  of  natural  restocking,  planting  to  meet  the  higher 
standards  likely  in  the  future,  or  interplanting  on  lands  more  than  10  percent  stocked.  The  combined 
effect  of  these  factors  could  keep  the  trend  lines  apart  for  much  longer  than  the  figure  suggests. 
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COMMERCIAL  FOREST  LAND  PLANTED 
COMMERCIAL  FOREST  LAND  PLANTABLE 


Fig.  8 -Status  of  planting  on  commercial  forest  land  in 
continental  United  States,  1952 


timber  yields,  and  would  not  serve  their  highest  utility  if  disturbed 
by  harvest  cutting.  Plantings  for  flood  control  and  watershed  protec- 
tion, wildlife  habitat,  and  aesthetic  purposes  will  fall  into  this 
category  if  timber  harvesting  is  incompatible  with  their  primary  use. 

If  harvestable  without  conflict  with  their  principal  function,  they  are 
included  with  commercial  forest  areas.  Most  forest  plantations  can  be 
subjected  to  such  multiple  use.  Other  plantings  may  be  made  on  reserved 
productive  areas  such  as  parks  and  restricted  military  reservations  and 
in  situations  where  land  use  policies  make  harvest  cutting  unlikely. 

The  practice  of  planting  trees  as  shelterbelts  to  protect  buildings  and 
crops  has  been  employed  in  the  United  States  for  years.  Early  settlers 
in  the  prairie  states  did  considerable  of  this  type  of  planting.  The 
most  noteworthy  effort  in  this  line  was  the  Prairie  States  Forestry 
Project,  commonly  called  the  Shelterbelt  Project,  during  the  1930’s. 
Nearly  223  million  trees  were  planted  on  private  land  in  the  Plains 
Region  under  this  program. 

Both  planting  on  noncommercial  forest  land  and  3helterbelts  require 
nursery  stock  and  establishment  effort.  They  are  an  inseparable  part 
of  the  reforestation  picture,  and  so  are  included  in  this  analysis. 

Acceptable  Plantations  on  Noncommercial 
Forest  Land  Established  by  1952 

Acceptable  plantations  on  noncommercial  forest  land  in  the  United 
States  total  96  thousand  acres  in  1952  (table  10).  Of  this  total 
92  percent  is  in  the  North,  with  the  balance  (8  percent)  in  the  West. 
State  and  private  ownerships  together  have  74  percent  of  the  accept- 
able plantations,  while  the  States  alone  have  44  percent. 

Planting  success  has  been  spotty,  with  survival  varying  all  the  way 
from  90  percent  reported  from  New  York  to  10  percent  for  California. 

The  national  score  is  96  thousand  acres  of  acceptable  plantations 
out  of  168  thousand  acres  planted,  or  a success  of  57  percent. 

Plantable  Area  Remaining 
on  Noncommercial  Forest  Land 

The  total  area  of  plantable  noncommercial  forest  land  in  the  United 
States  is  estimated  at  5*4  million  acres  (table  11).  The  West  has 
72  percent  of  the  plantable  area,  with  the  rest  all  in  the  North. 

Nearly  one-half  of  the  plantable  noncommercial  forest  land  is  in 
private  ownership;  about  one-fourth  is  national  forest  land;  and  the 
rest  is  in  other  Federal,  State,  and  local  ownerships. 

About  20  percent  of  the  plantable  noncommercial  area  should  be 
devoted  to  watershed  protection  and  improvement.  The  bulk  of  the 
remainder  needs  wildlife  habitat  improvement. 

Shelterbelt  Planting 

Shelterbelts  established  and  still  in  existence  by  1952  total  589 
thousand  acres,  and  are  largely  concentrated  in  the  Plains  Region  of 
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Table  10. — Acceptable  plantations  on  noncommercial  forest  land, 
by  section,  and  by  ownership  class,  1952 
(Continental  United  States) 


u 


Acceptable  plantations 

Ownership  class 

: North 

: South 

: West 

; Total 

) United  States 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

Federal : 

National  forest 

• €> 

© • 

9 9 

® © 

Bureau  of  Land  Management 

• 9 

• • 

2/0.3 

0.3 

Indian 

9 ® 

• © 

£/  .3 

• 3 

Other  Federal 

15 

® 9 

2/  .1 

15 

Total 

15 

9 9 

1 

16 

Other  public: 

State 

42 

• • 

9 9 

42 

County  and  municipal 

9 

• 9 

9 9 

9 

Total 

51 

9 9 

9 9 

51 

Private 

22 

9 9 

7 

29 

All  ownerships 

88 

9 9 

8 

96 

1/  Shelterbelts  not  included. 

2/  Although  these  acreages  are  small  individually,  they  round  off 
in  total  to  1,000  acres. 
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Table  11. — Plantable  noncommercial  forest  land, 

by  section!  and  by  ownership  class,  19521/ 
(Continental  United  States) 


Plantable  area 

Ownership  class 

: North 

: South 

: West 

; Total 

.‘United  States 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Federal: 

National  forest 

55 

• • 

1,333 

1,388 

Bureau  of  Land  Management 

1 

♦ • 

1,020 

1,021 

Indian 

♦ • 

• e 

50 

50 

Other  Federal 

2 

• • 

29 

31 

Total 

58 

• • 

2,432 

2,490 

Other  public: 
State 

169 

e • 

107 

276 

County  and  municipal 

186 

• • 

2 

188 

Total 

355 

• • 

109 

464 

Private 

1,093 

e • 

1,400 

2,493 

All  ownerships 

1,  506 

« • 

3, 941 

5,447 

1/  Excludes  shelterbelts. 
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the  North.  Public  ownership  is  rare  with  virtually  all  such  plantings 
on  private  land. 

Additional  shelterbelts  are  desirable,  and  there  will  very  likely  be 
more  of  this  planting  in  the  future.  They  may  ultimately  approach 
3 million  acres.  Almost  all  of  this  increase  will  be  on  private  lands. 

NURSERY  FACILITIES 

There  is  a possibility  that  direct  seeding  will  be  used  more  extensively 
and  more  successfully  in  reforestation  efforts  in  the  future.  Be  that 
as  it  may,  the  most  likely  prospect  for  years  to  come  is  that  the  bulk 
of  artificial  regeneration  will  be  done  with  planting  stock.  What  then 
will  be  the  future  requirements  for  planting  stock  and  can  they  be  met 
with  existing  facilities? 

It  is  anticipated  that  acceptable  plantations  on  commercial  forest  land 
to  be  established  from  1953  to  1984,  inclusive,  will  total  24«9  million 
acres  (table  9)*  This  will  call  for  planting  at  the  rate  of  approxi- 
mately 780  thousand  acres  of  acceptable  plantations  a year.  By  sections 
it  breaks  down  toj  North,  182  thousand  acres;  South,  497  thousand 
acres;  and  West,  101  thousand  acres.  On  the  basis  of  past  planting 
success,  the  acreages  of  actual  planting  each  year  would  be:  North, 

256  thousand  acres;  South,  585  thousand  acres;  and  West,  135  thousand 
acres,  a total  of  about  980  thousand  acres. 

With  reasonable  success  in  the  establishment  and  survival  of  plantations 
' on  commercial  forest  land,  the  expected  planting  of  the  nearly  980 
thousand  acres  a year  would  require  the  amounts  of  stock  tabulated 
below: 


Section 


Million  trees 


North  220.2 
South  578.0 
West  89.4 


Total,  United  States  887.6 


An  estimate  of  888  million  trees  annually  for  the  32-year  period  ending 
in  1984  is  on  the  conservative  side.  It  does  not  provide  for  planting 
on  noncommercial  forest  land,  for  shelterbelt  planting,  or  the  possi- 
bilities of  increased  planting  effort  to  meet  higher  standards  in  the 
future,  planting  in  lieu  of  natural  regeneration,  and  of  interplanting 
on  areas  stocked  better  than  10  percent.  Taking  these  other  elements 
of  the  tree  planting  load  into  account,  a reasonable  estimate  of  annual 
nursery  stock  requirements  might  b©  in  the  neighborhood  of  1 billion 
trees. 

In  1952  there  were  170  forest  and  shelterbelt  stock  nurseries,  public 
and  private,  operating  in  the  United  States.  Their  combined  production 
was  462  million  trees.  To  meet  the  average  annual  demand  for  planting 
stock  envisaged  in  this  report  for  the  thirty-tiro  years  ending  in  1984 
would  require  more  than  double  the  1952  production. 
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It  is  known  that  some  nurseries  are  now  operating  below  potential 
capacity.  With  them,  a step-up  in  production  is  a matter  of  more  money, 
more  personnel,  and  more  good  seed.  With  new  nurseries  the  location 
and  acquisition  of  suitable  areas  are  added  to  the  other  costs.  An 
accurate  measure  of  the  nursery  potential  nationally  is  not  available 
and  an  estimate  is  difficult  to  make.  All  that  can  be  said  with  cer- 
tainty is  that  substantially  expanded  nursery  facilities  will  be 
needed  to  meet  the  level  of  planting  expected. 

SIGNIFICANCE  OF  THE  PUNTING  PICTURE 

The  major  elements  of  the  planting  picture  as  of  1952  have  now  been 
summarized.  The  relatively  small  acreage  successfully  planted  has  been 
compared  with  the  large  area  awaiting  planting.  Nearly  70  million 
acres,  or  14  percent  of  the  commercial  forest  area,  are  poorly  stocked 
or  deforested.  About  52  million  acres  are  plantable.  Acceptable 
plantations  cover  only  5 million  acres.  The  task  of  reclaiming  idle 
forest  land  by  artificial  regeneration  has  merely  started. 

A more  cheerful  note  is  introduced  into  the  appraisal  by  the  rise  in 
rate  of  planting  over  the  past  25  years,  and  the  expectation  is  that 
it  will  rise  still  further  to  a level  of  about  800  thousand  acres  of 
acceptable  plantations  a year,  or  twice  the  rate  of  1952.  Further 
encouragement  is  lent  by  the  downward  trend  of  plantable  area  due  to 
natural  restocking  which  is  now  becoming  apparent.  If  expected  trends 
hold,  if  anticipated  advances  in  planting  knowledge  and  species  im- 
provement materialize,  and  if  natural  or  man-caused  catastrophes  fail 
to  upset  progress,  the  area  of  idle  lands  in  need  of  artificial  re- 
generation will  be  low  by  the  turn  of  the  century.  Five  factors  which 
may  prolong  the  planting  effort  for  a much  longer  period  are  the  ex- 
tensive plantable  area  on  noncommercial  forest  land,  a heightened 
interest  in  shelterbelts,  planting  in  lieu  of  natural  regeneration, 
higher  standards  of  artificial  reforestation,  and  interplanting  in 
stands  more  than  10  percent  stocked. 

The  full  significance  of  ths  potential  benefits  from  restoring  idle 
lands  to  production  by  artificial  restocking  cannot  be  appraised  fully 
without  looking  ahead  many  years.  Maximum  values  from  current  plant- 
ing will  not  b©  realized  until  after  the  year  2,000.  By  that  time 
trees  measured  now  in  terms  of  numbers  of  planting  stock  will  be 
measured  in  board  feet  of  lumber  or  cords  of  pulpwood.  To  give  some 
meaning  to  the  potential  worth  involved,  it  is  noteworthy  that  if  the 
present  plantable  area  of  52  million  acres  were  producing  at  a rate 
commensurate  with  even  the  lower  growth  goal  considered  in  the  Timber 
Resource  Review,  it  would  add  about  8 billion  board  feet  a year  to  the 
national  timber  harvest. 

There  is  a tremendous  challenge  in  the  opportunity  to  build  up  timber 
production  by  recapturing  presently  nonproducing  or  low-producing 
forest  lands.  The  major  tool  at  our  disposal  is  artificial  regeneration 
by  planting.  So  far  we  have  taken  much  less  than  full  advantage  of  it. 
The  prospects  are  that  we  will  do  better  in  the  future,  but  even  after 
30  years  of  greatly  increased  effort  a sizeable  acreage  of  plantable 
area  will  remain  unproductive. 
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OWNERSHIP  OF  FOREST  LAND  AND  TIMBER 


INTRODUCTION 

The  condition  of  forest  lands  and  prospective  timber  growth  depend  to 
a major  degree  upon  the  decisions  of  several  million  individuals, 
corporations,  and  public  owners  of  forest  lands®  This  pattern  of 
ownership  represents  one  of  the  key  factors  affecting  the  Nation 8 s 
timber  supply.  As  primary  dependence  is  placed  upon  the  growing  of 
new  timber  crops,  the  attitudes  of  forest  owners,  their  capacity  for 
management,  and  their  response  to  forestry  programs  become  of  increas- 
ing importance  in  developing  forest  policies  and  action  programs. 

Field  surveys  show  that  forest  productivity,  planting,  fire  protection, 
and  other  management  practices  are  all  directly  related  to  the  character 
of  owners  and  sis©  of  forest  holdings.  They  are  related  to  owners9 
financial  capacity  and  interests  in  timber  growing.  Programs  for 
American  forestry,  if  they  are  to  be  successful,  must  recognize  the 
key  characteristics  which  influence  the  actions  of  a great  variety  of 
owners,  particularly  the  vast  number  of  private  owners  who  control  the 
bulk  of  the  Nation® s forest  land. 

THE  INFLUENCE  OF  PUBLIC  LAND  POLICIES 

Current  problems  of  forest  ownership  to  a large  degree  have  their  roots 
in  historical  ownership  patterns  and  land  policies  followed  at  various 
stages  of  the  Nation’s  history. 

Origin  of  the  Public  Domain 

In  the  original  13  States  and  Texas,  a land  area  of  about  460  million 
acres  was  held  in  private  and  State  grants.  But  with  the  subsequent 
growth  of  the  United  States,  the  Federal  Government  acquired  title  to 
unoccupied  or  public  domain  lands  totaling  1,442  million  acres  in  the 
continental  United  States  alone®  This  vast  area  was  obtained  from  the 
original  13  States  during  the  period  1781-1802,  from  France  in  1803, 
from  Spain  in  1819,  from  Mexico  in  1848  and  1853,  from  Texas  in  1850, 
by  occupation  of  the  Oregon  territory,  and  from  Indian  tribes  through 
various  treaties  and  purchases.  Acquisition  of  Alaska  from  Russia  in 
186?  added  an  additional  365  million  acres  of  land  to  the  Federal 
public  domain.  A portion  of  the  public  domain  in  the  United  States 
was  transferred  to  individuals  or  States  to  satisfy  prior  claims,  but 
most  of  it  was  made  subject  to  disposal  under  a wide  variety  of  public 
land  laws. 


Lands  Transferred  to  Private  and  State  Ownership 

The  historical  policy  of  the  United  States  with  respect  to  the  public 
domain  provided  that  the  Federal  Government  act  as  trustee,  with  lands 
to  be  transferred  to  private  ownership  as  rapidly  as  practicable. 

This  policy  was  designed  to  aid  in  the  development  of  agriculture, 
transportation,  communications,  and  economic  growth  in  the  new  western 
territories,  and  to  strengthen  the  national  economy. 
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In  carrying  out  this  policy,  the  Federal  Government  has  disposed  of 
more  than  1 billion  acres,  or  70  percent  of  the  public  domain  in  the 
United  States.  This  has  been  achieved  primarily  through  public  and 
private  land  sales;  homestead  grants  and  sales;  grants  to  States  for 
schools,  internal  improvements,  and  various  institutions;  grants  to 
railroad  corporations;  grants  to  veterans;  mineral  entries;  and  sales 
under  the  Timber  and  Stone,  Timber  Culture,  and  desert  land  laws. 

In  this  process  of  disposal,  the  Federal  Government  largely  succeeded 
in  fostering  the  settlement  and  rapid  development  of  a vast  wilderness. 
At  the  same  time,  large  areas  of  timber,  and  other  land  in  the  West, 
were  disposed  of  in  tracts  that  were  too  small  for  efficient  management. 
Much  forest  land  was  transferred  to  speculators  and  other  owners  through 
loose  public  land  laws.  In  general,  the  most  productive  and  accessible 
timber  lands  were  disposed  of  to  a variety  of  individual,  corporate, 
and  State  ownerships. 

Public  Domain  Reserved  for  National  Values 


From  time  to  time,  the  Federal  Government  provided  for  retention  of 
public  domain  lands  in  Federal  ownership  to  meet  certain  paramount 
national  needs.  In  the  first  major  conservation  action  in  1891, 

Congress  provided  for  the  establishment  of  forest  reserves,  later  to 
be  known  as  national  forests,  to  protect  the  timber  and  water  resources 
on  important  portions  of  the  remaining  public  domain.  At  various  times, 
other  withdrawals  were  made  for  national  purposes,  including  Indian 
reservations,  military  reserves,  national  parks,  reclamation  and  flood- 
control  areas,  and  wildlife  refuges. 

About  230  million  acres  of  land  in  the  continental  United  States,  or 
16  percent  of  the  original  public  domain,  has  thus  been  retained  by 
the  Federal  Government  for  specific  public  uses.  This  includes  134 
million  acres  in  the  national  forests,  54  million  acres  held  in  trust 
for  Indians,  and  41  million  acres  in  holdings  administered  by  various 
other  Federal  agencies.  In  Alaska,  about  21  million  acres  of  public 
domain  has  been  designated  for  national  forests,  32  million  acres  for 
military  reserves,  and  19  million  acres  for  other  public  uses. 

Nearly  a third  of  these  230  million  acres  of  public-domain  lands  which 
have  been  retained  for  public  uses  in  the  continental  United  States  is 
classed  as  commercial  forest  land.  Somewhat  more  than  a quarter  of  the 
total  is  noncommercial  forest  with  high  public  values  for  such  purposes 
as  water,  recreation,  hunting  and  fishing.  The  balance  is  principally 
range,  alpine,  or  desert  lands. 

Large  Areas  of  Vacant  Public  Domain  Remain 

There  also  remains  in  the  continental  United  States  about  171  million 
acres  of  vacant,  unappropriated,  and  unreserved  public  domain  under 
the  administration  of  the  Bureau  of  Land  Management*  About  162  million 
acres  are  in  Taylor  Grazing  Districts  or  are  leased  for  grazing.  These 
remnant,  vacant,  public-domain  lands  make  up  about  12  percent  of  the 
original  public  domain  that  has  neither  been  specifically  reserved  for 
national  purposes  nor  disposed  of  under  the  various  land-disposal  laws. 
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With  the  exception  of  scattered  forest  and  woodland  areas,  these  lands 
consist  mainly  of  desert,  semidesert,  and  rough  mountainous  land  that 
have  remained  in  Federal  ownership  largely  because  of  their  limited 
commercial  value  for  private  ownership.  Most  of  Alaska— about  290 
million  acres— also  is  still  vacant  and  unappropriated  public  domain. 

Some  Land  Reacquired  by  Federal  Government 

Long-term  trends  in  Federal  holdings  show  a continuing  net  movement  of 
land  out  of  Federal  ownership,  although  in  certain  periods,  such  as  the 
depression  years  of  the  1930’s  and  World  War  II,  acquisitions  by  the 
Federal  Government  have  exceeded  disposals  of  Federal  land.  From  time 
to  time,  some  land  has  been  purchased  or  otherwise  acquired  for  national 
forests,  national  parks,  game  refuges,  reclamation,  flood  control,  de- 
velopment of  power  and  atomic  energy,  and  other  public  purposes.  During 
the  years  of  the  great  depression  of  the  1930’s,  certain  areas  of  sub- 
marginal farm  land  also  were  purchased  by  the  Federal  Government  as 
part  of  a program  of  land  conservation  and  utilization. 

At  the  end  of  1953*  acquired  lands  totaled  about  58  million  acres, 
including  46  million  acres  obtained  by  purchase  and  12  million  acres 
acquired  largely  by  exchanges  and  donations.  These  acquired  lands 
represent  about  13  percent  of  the  459  million  acres  of  land  owned  or 
administered  by  the  Federal  Government  in  the  continental  United  States. 

Federal  disposals  of  public  domain  and  acquisitions  of  land  over  the 
years  may  be  summarised  as  follows  % 


Continental 
United  States 

Alaska 

(million  acres) 

(million  acres) 

Original  public  domain 

hMZ 

261 

Disposals 

1,041 

3 

Reserved  for  public  purposes 

230 

72 

Vacant  and  unappropriated 

171 

290 

Purchases  and  other  acquisitions 
Total  owned  or  administered 

58 

e o 

by  the  Federal  Government 

459 

362 

State  and  Local  Public  Land  Policies  Vary 

The  area  of  public  domain  granted  or  reserved  to  the  States  by  the 
Federal  Government  in  the  past  totaled  about  232  million  acres.  Most 
of  these  lands  were  subsequently  transferred  to  private  ownership. 

In  1950,  State  land  holdings  included  only  about  52  million  acres  of 
grants  from  the  public  domain,  plus  about  28  million  acres  acquired 
largely  through  tax  delinquency.  Much  of  the  present  State  land  is 
in  scattered  holdings  suitable  chiefly  for  range  use,  but  roughly  a 
fourth  of  the  total  is  classed  as  commercial  forest  land.  County  and 
other  local  governments  also  have  acquired  fairly  large  areas  of  rural 
land,  chiefly  through  tax  delinquency,  including  about  8 million  acres 
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of  commercial  forest  land.  Many  of  the  State  and  local  public  land 
holdings  are  managed  for  such  purposes  as  forests,  parks,  and  game 
refuges  or  management  areas,  or  are  leased  for  grazing  purposes.  Some 
areas  are  without  specific  designated  uses  or  development  policies  and 
some  lands  are  available  for  sale. 

THE  PRESENT  PATTERN  OF  COMMERCIAL  FOREST  LAND  OWNERS Hipi/ 

Nearly  Three-fourths  of  Forest  Land  is  Privately  Owned 

As  a result  of  past  land  policies  which  have  favored  small-scale,  fee- 
simple  ownership,  about  358  million  acres,  or  73  percent  of  the  Nation's 
commercial  forest  land,  is  in  private  holdings.  Farm  holdings  represent 
the  largest  class  of  ownership,  with  34  percent  of  the  commercial  forest 
land  (table  1 and  fig.  1).  A variety  of  miscellaneous  nonindustrial 
private  owners  hold  26  percent  of  the  total  area,  and  forest  industries 
own  13  percent.  Private  owners  also  hold  nearly  a third  of  the  non- 
commercial forest  lands  in  the  United  States  and  Coastal  Alaska. 

Public  holdings  comprise  only  27  percent  of  all  commercial  forests. 

About  17  percent  of  the  total  area  is  in  national  forests,  4 percent 
is  in  other  Federal  holdings,  and  6 percent  is  in  State  and  local 
public  ownerships. 

In  the  eastern  regions,  where  practically  all  lands  at  one  time  passed 
into  private  ownership,  most  of  the  commercial  forest  land  is  still 
in  private  holdings.  In  the  South,  91  percent  of  the  commercial  forest 
area  is  privately  owned  and,  in  the  North,  81  percent  (table  1 and 
fig.  1).  On  the  other  hand,  in  the  West  and  Coastal  Alaska  most  of 
the  commercial  forest  land  is  still  federally  owned  or  administered; 
only  34  percent  of  the  western  commercial  forests  are  in  private 
holdings. 


Private  Lands  Chiefly  in  Small  Holdings 

The  private  commercial  forest  lands  in  the  Nation  are  widely  dispersed 
in  an  estimated  4,510,500  separate  ownerships  (table  2).  Although 
individual  holdings  vary  widely  in  size  from  3 acres  to  more  than 
2 million  acres,  the  average  private  forest  ownership  contains  only 
79  acres. 

"Small"  holdings  of  less  than  5,000  acres  are  of  particular  importance. 
More  than  half  of  the  total  commercial  forest  land  in  the  country — or 
265  million  acres — is  in  these  "small"  private  holdings  (table  2 and 
fig.  2).  A oAuarter  of  the  total  commercial  forest  area  is  in  private 
holdings  of  less  than  100  acres. 


1/  Statistical  data  in  this  chapter  pertain  chiefly  to  sections 
or  the  Nation  as  a whole.  More  detailed  statistics  by  States  and 
regions  are  presented  in  the  appendix. 
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Table  1.- 

—Ownership  of 

commercial 

forest  land, 

by  section. 

1953 

(United  States  and  Coastal  Alaska) 

: All  sections 

South 

West 

: Coastal 

Type  of  ownership 

: Area  : 

Proportion 

"*  North 

: Alaska 

Thousand 

Percent 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

acres 

Private: 

Forest  industries : 

Lumber  manufacturer 

34,687 

7.1 

3,955 

18,517 

12,215 

• • 

Pulp  manufacturer 

23,276 

4.8 

9,224 

12,188 

1,864 

• • 

Other  wood  manufacturer  4,419 

• 9 

924 

2,818 

677 

•• 

Total 

62,382 

12.8 

14,103 

33,523 

14,756 

•• 

Farm 

165,217 

33.8 

61,394 

90,143 

13,680 

# * 

Other  private 

130,670 

26.7 

66,118 

52,943 

11,590 

19 

Total  all  private 

358,269 

73-3 

141,615 

176,609 

40,026 

19 

Public : 

National  forest 
Indiani'  . 

Bur.  land  Managem't .i/ 

84,759 

17.4 

10,282 

10,372 

60,660 

3,445 

6,965 

1.4 

1,488 

117 

5,340 

20 

6,298 

1*3 

72 

154 

5,287 

785 

Other  Federal 

5,102 

1.0 

1,252 

3,553 

297 

• • 

Total  Federal 

103,124 

21.1 

13,094 

14,196 

71,584 

4,250 

State 

19,169 

3.9 

12,546 

1,857 

4,766 

• • 

County 

Municipal  and  local 

7,048 

999 

1.5 

.2 

j 6,786 

j 626 

] 635 

* * 

Total  all  public 

130,340 

26.7 

32,426 

16,679 

76,985 

4,250 

All  ownerships 

488,609 

100.0 

174,041 

193,288 

117,011 

4,269 

1 / Because  of  different  definitions  of  commercial  forest  land,  figures  for  these  owner- 
ships my  vary  from  published  figures  of  the  public  agencies  concerned. 
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Fig. I - Ownership  of  commercial  forest  land  by  type  of  ownership 
and  section , 1953. 
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Table  2.— -Humber  of  private  ownerships  of  commercial  forest  land  And  area 
owned  by  size  of  holding  and  by  section,  1953^/ 

Ttfalted  States  and  Coastal  Alaska) 

ALL  SECTIONS 


‘ Proportion  of  ’ 

Average 

Size  of  ownership 

Ownerships 

Area 

commercial 

size  of 

; s 

\ forest  area  \ 

holding 

Thousand 

Acres 

Number 

acres 

Percent 

Acres 

Less  than  10oi/ 

3,875,093 

121,023 

24.8 

31 

100  - 500 

586,467 

97,882 

20.0 

167 

500  - 5,000 

46,326 

46,378 

9-5 

1,001 

Total 

4,507,886 

265,283 

54.3 

59 

5,000  - 50,QQc£/ 

Over  50,000 W 

2,330 

34,669 

7-1 

14,879 

283 

58,317 

11.9 

206,067 

Total 

4,510,499 

358,269 

73.3 

79 

NORTH 

Less  than  lOOi/ 

2,316,089 

69,338 

14.2 

30 

100  - 500 

224,935 

37,608 

7.7 

167 

500  - 5,000 

12,259 

10,214 

2.1 

833 

Total 

2,553,283 

117,160 

24.0 

46 

5,000  - 50,0902/ 

Over  50,000 2/ 

563 

8,279 

1.8 

705 

75 

16,176 

3.2 

215,680 

Total 

2,553,921 

141,615 

29.0 

55 

SOUTH 

Less  than  100i/ 

1,476,478 

48,315 

9.9 

33 

100  - 500 

322,414 

52,449 

10.7 

163 

500  - 5,000 

26,605 

27,428 

5.6 

1,031 

Total 

1,825,497 

128,192 

26.2 

70 

5,000  - 50,0902 / 
Over  50,00C 2/ 

1,367 

20,140 

4.2 

14,733 

156 

28,277 

5.7 

181,263 

Total 

1,827,020 

176,609 

36.1 

97 

WEST  AND  COASTAL  ALASKA 


Less  than  100i/ 

82,526 

3,370 

0.7 

41 

100  - 500 

39,118 

7,825 

1.6 

200 

500  - 5,000 

7,462 

8,736 

1.8 

1,171 

Total 

i/l29,106 

19,931 

4.1 

154 

5,000  - 50,0902/ 

409 

6,400 

1.4 

15,648 

Over  50,0002/ 

62 

13,714 

2.7 

221,194 

Total 

129,577 

40,045 

8.2 

310 

l/  Number  of  ownerships  shown  for  holdings  of  3 - 100  acres  in  the  East  and 
10  - 100  acres  in  the  West. 

2 / Numbers  of  ownerships  in  a given  size  class  on  a sectional  basis  do  not  add 
to  national  totals  because  holdings  of  a given  owner  located  in  different  regions 
have  been  combined  in  determining  number  of  ownerships  on  a national  basis. 

2/  Includes  286  ownerships  in  Coastal  Alaska. 
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SIZE  OF  HOLDING 
(ACRES) 

Less  than  IOO_ 


IOO  to  500 

500  to  5,000_ 

5.000 

to  50,000 

50.000 

and  larger 
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Fig. 2-  Area  of  commercial  forest  land  in  private  ownership  by  size 
of  holding  and  section,  1953. 
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"Medium"  ownerships  of  5>000  to  50,000  acres  account  for  about  7 percent 
of  the  total  commercial  forest  area.  There  are  about  2,330  of  these 
holdings,  with  a total  area  of  35  million  acres. 

"Large”  private  holdings  of  more  than  50, 000  acres  number  283.  They 
represent  a total  area  of  58  million  acres,  or  10  percent  of  all  commer- 
cial forests.  Seven  of  these  large  ownerships  average  2,103,000  acres, 
and  together  amount  to  roughly  3 percent  of  the  Nation’s  commercial 
forest  land,  as  shown  in  the  following  tabulations: 


Average  area 

Size  class 
(acres) 

Ownerships 

(number) 

Area 

(million  acres) 

per  ownership 
(acres) 

50,000  - 250,000 

233 

24.3 

104,000 

250,000  - 500,000 

30 

10.7 

358,000 

500,000  - 1,000,000 

13 

8.6 

658,000 

1,000,000  plus 

_Z 

14.7 

2. 103, 000 

All  classes 

283 

58.3 

206,000 

Since  some  owners  hold  land  in  more 

than  one  State,  when 

duplications  of 

ownerships  are  eliminated  there  are  fewer  medium  and  large  ownerships  on 
a regional  or  national  basis  than  when  size  of  ownerships  is  determined 
by  area  owned  within  a State,  as  shown  in  table  3» 

On  a geographical  basis,  small  holdings  include  most  of  the  private 
commercial  forest  land  in  the  northern  and  southern  sections  of  the 
country.  In  the  West,  on  the  other  hand,  only  about  half  the  total 
area  in  private  ownership  is  in  holdings  of  less  than  5,000  acres 
(table  2 and  fig.  2).  In  terms  of  numbers  as  well  as  area,  private 
ownerships  are  concentrated  in  the  East,  with  57  percent  of  all  pri- 
vate ownerships  found  in  the  North  and  40  percent  in  the  South.  Only 
3 percent  of  the  private  ownerships  are  located  in  the  West  and  Coastal 
Alaska.  In  the  western  regions,  private  ownerships  include  an  average 
of  310  acres  of  forest  land,  compared  with  97  acres  in  the  South  and 
only  55  acres  in  the  North. 

Comparisons  of  1953  estimates  with  data  from  the  1945  Reappraisal  show 
an  increase  of  roughly  185,000  small  owners  (i.e.,  holding  less  than 

5.000  acres),  although  exact  figures  cannot  be  determined  because  of 
changes  in  the  basis  of  classification.  There  is  some  evidence  of 
both  subdivision  of  small  holdings  since  1945  and  some  consolidation 
of  medium  and  large  holdings. 

Farm  Holdings  Largest  Class  of  Ownership 

About  three-fourths  of  all  private  holdings  of  commercial  forest  land 
are  farm  forests  (table  4).  They  number  some  3>  382,  500  and  represent 
about  one-third  of  the  total  commercial  forest  land.  Most  of  these  farm 
forest  ownerships  are  located  in  the  North  and  South,  with  only  about 

64.000  in  the  West. 
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Table  3 • --Number  of  private  ownerships  of  commercial  forest  land 
by  size  class y on  a State,  and  regional,  sectional/  or 
national  basis , 1933  (United  States  and  Coastal  AlaskaT 


Section  and  region 

1 State  bae 

isi/ 

j Regional,  sectional, 
: or  national  basis?/ 

0 

& _ .. 

: Small  ; 

Medium 

s large 

1 Medium  • 

Large 

Humber 

Number 

Nuzber 

Number 

Number 

North i 

New  England 

254,378 

160 

33 

l4l 

31 

Middle  Atlantic 

76^, 124 

239 

24 

239 

24 

Central 

885,984 

63 

4 

83 

4 

Lake 

491,774 

93 

23 

8? 

21 

Plains 

157,023 

20 

• ♦ 

20 

• - • 

Total 

2,553,283 

595 

84 

563 

75 

Souths 

South  Atlantic 

594,165 

266 

25 

244 

23 

Southeast 

777*620 

893 

83 

827 

82 

West  Gulf 

453,712 

331 

64 

308 

57 

Total 

1,825,497 

1,492 

172 

1,367 

156 

West : 

Pacific  Northwest 

83,696 

191 

33 

186 

30 

California 

10,307 

l4i 

16 

l4l 

16 

Northern  Rocky  Mtn. 

27*130 

39 

9 

37 

9 

Southern  Rocky  Mtn. 

7,687 

56 

11 

56 

11 

Total 

128,820 

429 

69 

409 

62 

Coastal  Alaska 

286 

e 0 

0 • 

0 • 

0 0 

All  regions 

4,507,886 

2,516 

325 

2,330 

283 

i / Size  of  an  individual  holding  determined  by  area  held  within  a 
given  State.  Small  = 3 - 5 acres  in  East  and  10  - 5*000  acres  in 
the  West.  Medium  " 5 >000  - 50*000  acres.  Large  " sore  than  50*000 

acres . 

2 j Size  of  an  individual  holding  determined  by  area  held  within 
a region,  section,  or  country  as  a whole.  Numbers  of  owners  less 
on  region  than  on  State  basis,  and  still  less  on  section  or  national 
basis  because  of  duplication  of  owners. 
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1/  Estimtes  available  only  on  State  basis  hence  exceed  totals  shown  on  a sectional 
and  national  basis  in  table  2 for  reasons  illustrated  in  table  3 &®d  accompanying  text. 


Forest  industry  holdings  number  about  23,450.  About  half  of  these 
properties  of  wood  manufacturers  are  in  the  South,  40  percent  in  the 
North,  and  10  percent  in  the  West  (table  4)-  They  represent  13  percent 
of  all  commercial  forest  land.  In  terms  of  number  as  well  as  acreage 
held,  lumber  manufacturers  represent  the  principal  type  of  owner  in  the 
forest  industries. 

Other  private  forest  holdings,  comprising  a wide  variety  of  individuals, 
groups,  and  corporations,  number  about  1,104,800,  or  nearly  one-fourth 
of  all  the  forest  owners  (table  4)*  As  in  the  case  of  farm  forests, 
these  miscellaneous  private  ownerships  are  concentrated  in  the  North 
and  South.  They  are  second  only  to  farm  holdings  in  terms  of  acreage, 
with  27  percent  of  the  total  commercial  forest  land. 

Most  Private  Lands  Support  Young-growth  Stands 

The  privately  owned  lands  in  the  United  States  and  Coastal  Alaska  in- 
clude a lower  proportion  of  sawtimber  stands,  and  more  young-growth 
stands,  than  the  public  lands.  Only  33  percent  of  the  358  million 
acres  of  private  forests  are  classed  as  sawtimber  stands,  compared  with 
49  percent  of  the  130  million  acres  in  public  forests  (table  5 and 
fig.  3).  Many  of  the  private  sawtimber  stands  are  second-growth, 
moreover,  while  public  sawtimber  stands  include  a large  proportion  of 
the  remaining  old-growth  timber.  In  the  national  forests  is  found  the 
highest  proportion  of  sawtimber-stands — 58  percent,  with  the  lowest 
proportion  of  11  percent  on  county  and  municipal  lands.  The  differ- 
ences between  age  and  size  of  timber  on  private  and  public  stands 
mainly  reflect  the  heavier  cutting  that  has  taken  place  on  the  more 
accessible  farm  and  other  private  forests,  and  the  limited  develop- 
ment of  the  relatively  inaccessible  national  forest  and  other  Federal 
lands  in  the  West. 

On  a sectional  basis,  there  is  considerable  variation  in  types  of 
stands  held  by  both  private  and  public  owners.  Thus  in  the  North  and 
South  only  about  30  percent  of  the  private  holdings  support  sawtimber 
stands  (table  4),  essentially  all  of  which  are  young-growth;  in  the 
West,  52  percent  of  the  private  stands  are  sawtimber.  Public  owner- 
ships in  the  East  likewise  include  relatively  low  proportions  of  saw- 
timber stands,  and  relatively  large  nonstocked  areas,  whereas  in  the 
West  sawtimber  stands  cover  64  percent  of  the  public  holdings. 

Sawtimber  About  Equally  Distributed 
Between  Private  and  Public  Ownerships 

As  a result  of  the  heavier  cutting  on  private  holdings,  the  73  percent 
of  the  commercial  forest  land  in  private  ownerships  supports  only  53 
percent  of  the  present  sawtimber  volume  (table  6)  and  about  59  percent 
of  the  total  growing  stock  (table  7)*  Farm  forests  are  in  relatively 
poor  condition  from  the  standpoint  of  sawtimber  volume;  they  support 
only  15  percent  of  the  present  sawtimber  volume  though  comprising 
one-third  of  the  total  commercial  forest  land  (fig.  4).  Industrial 
and  other  private  holdings  together  constitute  40  percent  of  the  total 
commercial  forest  land,  but  support  about  38  percent  of  the  total 
sawtimber  volume. 
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Table  5 . —Commercial  forest  lancU  by  stand -size  class,  type  of  ownership,  and  section,  1933 
~ ~ ( United ^StaTe^^nd'  CmstaTA^gkaT^ 
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Fig. 3-  Ownership  of  commercial  forest  land  by  type  of  ownership 
and  stand-size  class.1953. 
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published  figures  of  the  public  agencies 
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Fig.  4-  Net  volume  of  live  sowtimber  on  commercial  forest  land  in  the  United  States 
and  Coastal  Alaska, by  type  of  ownership,  softwood  and  hardwood,  1953. 
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The  national  forests  contain  a high  proportion  of  the  present  volume 
of  sawtimber.  Although  these  public  lands  account  for  only  17  percent 
of  the  commercial  forest  area,  they  contain  37  percent  of  the  total 
sawtimber  volume.  State  and  other  local  public  holdings  include  about 
10  percent  of  the  sawtimber. 

As  in  the  case  of  forest  areas,  private  holdings  include  most  of  the 
sav/timber  in  the  North  and  the  South — about  90  percent  of  the  total 
(table  6).  In  the  West,  on  the  other  hand,  about  60  percent  of  the 
sawtimber  is  on  public  lands,  with  48  percent  of  the  western  sawtimber 
in  the  national  forests  alone.  Most  of  the  sawtimber  in  Coastal  Alaska 
also  is  found  on  national  forest  lands. 

Over  Half  the  Softwood  Sawtimber  on  Public  Lands 


Distribution  of  ownerships  of  softwood  sawtimber  is  of  large  signifi- 
cance since  softwood  species  make  up  close  to  four-fifths  of  all  timber 
products  cut  in  the  United  States  and  nearly  as  large  a proportion  of 
prospective  requirements.  At  the  present  time,  private  forests  support 
only  44  percent  of  the  softwood  sawtimber  (table  7)«  About  45  percent 
of  the  total  softwood  sawtimber  volume  is  found  on  the  national  forests, 
and  11  percent  on  other  public  holdings. 

While  this  distribution  of  volume  implies  large  dependence  on  public 
timber  in  the  immediate  future,  in  the  long  run  when  the  cut  is  obtained 
solely  from  second-growth  stands  it  is  to  be  expected  private  forests 
will  contribute  more  in  proportion  to  their  area,  and  thus  supply  as 
much  as  73  percent  or  even  more  of  the  prospective  future  growth. 

Present  hardwood  sawtimber  resources,  unlike  the  softwoods,  are  mainly 
found  on  private  lands.  About  41  percent  of  the  hardwood  sawtimber 
volume  is  on  farms,  47  percent  on  other  private  lands,  and  only  12 
percent  in  public  holdings. 

Problems  Relate  to  Both  Type  and  Size  of  Owners 

Some  of  the  problems  of  forest  land  management  reflect  the  character- 
istics of  the  owners  of  forest  land,  while  other  problems  are  attribut- 
able primarily  to  size  of  holdings.  Both  type  of  ownership  and  size  of 
holdings,  and  possible  relationships  between  these  factors,  must  be 
considered  in  appraising  forest  conditions  and  programs.  Forest 
industry  ownerships,  for  example,  are  considered  to  differ  in  many 
important  respects  from  the  large  groups  of  farm  and  "other”  private 
ownerships  and  consequently  are  discussed  separately  in  the  following 
sections  of  this  report. 
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FOREST  INDUSTRY  OWNERSHIPS 


Holdings  of  Limber  Manufacturers  Predominate 

Lumber  companies,  pulp  companies,  and  other  primary  manufacturers  of 
wood  products  together  hold  62  million  acres,  or  about  13  percent  of 
the  commercial  forest  area  (table  8).  Lumber  manufacturers  represent 
the  largest  class  of  forest  industry  with  35  million  acres,  or  56  per- 
cent of  all  forest  industry  lands®  Pulp  companies  own  23  million 
acres,  or  about  37  percent  of  these  industrial  holdings,  and  other 
wood  manufacturers  own  4*4  million  acres,  or  7 percent  of  the  total® 

As  indicated  in  table  U,  there  are  an  estimated  23,452  forest  industry 
ownerships  in  the  United  States,  including  21,284  lumber  manufacturers, 
159  pulp  companies,  and  2,009  manufacturers  of  other  wood  products® 

Industrial  Lands  Chiefly  in 
Large  and  Medium-sized  Holdings 

About  two-thirds  of  th©  commercial  forest  land  held  by  forest  indus- 
tries, or  42  million  acres,  is  in  "large'*  ownerships  of  more  than 
50, OCX)  acres  (table  8 and  fig.  5)»  "Medium"  holdings  total  16  million 
acres,  or  one-fourth  of  the  industrial  forest  area.  "Small"  holdings 
of  less  than  5^000  acres  account  for  only  6 million  acres,  or  10  per- 
cent of  these  industry  lands. 

The  holdings  of  pulp  companies  are  nearly  all  in  large  ownerships® 

About  half  the  lands  of  lumber  manufacturers  and  a third  of  the  area 
held  by  other  wood  manufacturers  are  in  large  holdings.  A general 
concentration  in  large  and  medium-sized  holdings  is  evident  in  all 
sections  (fig.  5)  and  in  all  regions  except  the  Central  States 
(table  9). 


Industrial  Holdings  Concentrated  in  the  South 

Somewhat  more  than  half  of  the  62  million  acres  owned  by  forest  indus- 
tries is  located  in  the  South  (table  10  and  fig.  5).  The  balance  of 
the  area  is  divided  about  equally  between  the  North  and  the  West. 
Concentration  of  industrial  holdings  in  the  South  is  characteristic 
of  all  the  forest  industries,  ©ach  having  about  half  its  lands  in 
this  area.  Extensive  holdings  of  lumber  manufacturers  are  also  found 
in  the  West,  with  relatively  small  holdings  in  th©  North.  Holdings 
of  pulp  companies  and  other  wood  manufacturers,  on  the  other  hand, 
are  more  extensive  in  the  North  than  in  the  West. 

Little  information  is  available  to  indicate  timber  volumes  present  on 
the  lands  of  forest  industries  as  distinct  from  other  nonfarm  holdings. 
Forest  industry  lands  account  for  13  percent  of  all  commercial  forest 
land  but  it  is  believed  they  support  a larger  fraction  of  the  timber 
volume.  Considerable  areas  of  old-growth  timber  in  the  western  States 
are  held  in  industrial  ownerships®  In  many  cases,  forest  industries 
in  recent  years  have  attempted  to  minimize  cutting  on  company  lands  in 
order  to  build  up  the  quantity  and  quality  of  timber  on  their  holdings. 
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Table  8. --Area  owned  and  proportion  of  commercial  forest  land,  by  private  owner  class 
* and  s lze  of  holdings , 1933  (United  States  and  Coastal  Alaska)- 
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FARM 


FOREST 
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OTHER  PRIVATE 
North 


30  40  50 

MILLION  ACRES 


Less  than  5,000  acres 


5,000  to  50,000  acres 


50,000 acres  and  larger 


Fig.  5 - Ownership  of  private  commercial  forest  land  in  the  continental 
United  States,  by  type  of  ownership  and  size  of  holding,  1953 
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Table  9. — Area  of  commercial  forest  land  owned  by  forest  Industries , 
by  region  and  size  class  of  ownership,  1953^/ 
(United  States  and  Coastal  Alaska) 


Section  : 

Total  : 

Forest  industry  ownerships 

and  : 

region  : 

forest  : 
land  : 

Total 

Under 

100 

acres 

: 100  - 
: 500 
: acres 

500  - 
5,000 

acres 

: 5,000  - : 
: 50,000  : 
: acres  : 

Over 

50,000 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 
acre  6 

Thousand 

acres 

North : 

New  England 

30,658 

8,178 

6l 

198 

371 

1,023 

6,525 

Middle 

Atlantic 

42,225 

2,069 

59 

228 

284 

493 

1,005 

Lake  States 

53,272 

3,039 

36 

62 

102 

639 

2,200 

Central 

*+2,394 

817 

56 

66 

347 

97 

251 

Plains 

5,*+92 

. . 

• • 

• • 

• • 

• • 

Total 

1?4, 04l 

14,103 

212 

55*+ 

1,104 

2,244 

9,989 

South: 

South  Atlantic 

*+6,152 

5,6l4 

109 

583 

226 

1,518 

3,178 

Southeast 

94,985 

15,  *+*+3 

96 

299 

626 

4,600 

9,822 

West  Gulf 

52,151 

12,466 

49 

383 

356 

2,353 

9,325 

Total 

193,288 

33,523 

254 

1,265 

1,208 

8,436 

22,360 

West : 

Pacific  North- 
west 

*+5,365 

8,880 

24 

231 

503 

2,083 

6,039 

California 

17,317 

3,389 

.. 

55 

231 

1,486 

1,617 

Northern 
Rocky  Mtn. 

33,840 

2,331 

9 « 

21 

351 

251 

1,708 

Southern 
Rocky  Mtn. 

20,489 

156 

4 

24 

6 

122 

Total 

117,011 

l*+,756 

24 

311 

1,109 

3,792 

9,520 

Coastal  Alas}®. 

4,269 

• e 

• • 

9 « 

• • 

. • 

All  regions 

488,60 9?/ 

62,382 

490 

2,130 

3, *+21 

l*+,363 

41,978 

l/  Area  in  a given  size  class  on  a regional  basis  does  not  add  to  sectional  or 
national  totals  because  holdings  of  a given  owner  located  in  different  regions  have  been 
combined  in  determining  size  class  of  ownerships  on  a sectional  basis. 

2/  Area  owned  by  forest  Industries  in  Coastal  Alaska  was  not  reported. 
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Table  10, --Area  of  commercial  forest  land  owned  by  forest 
Industries,  by  region  and  type  of  industry,  1953 
(Continental  United  States ) 


Section  and  region 

j Total 
I forest 
! industries 

I Lumber 
! xnanu- 
| facturer 

I Pulp  l 

l ioaanu-  * 
I facturer' 

Other  wood 
manu- 
facturer 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

North : 

New  England 
Middle  Atlantic 
Lake  States 
Central 

8,178 

2,069 

3,039 

817 

1,002 

977 

1,435 

541 

6,840 

889 

1A95 

© 0 

336 

203 

109 

276 

Total 

14,103 

3,955 

9,224 

924 

South: 

South  Atlantic 
Southeast 
West  Gulf 

5,614 

15,443 

12,466 

2,620 

6,587 

9,310 

2,603 

6,963 

2,622 

391 

1,893 

534 

Total 

33,523 

18,517 

12,188 

2,818 

West : 

Pacific  Northwest 
California 
Northern  Rocky  Mtn. 
Southern  Rocky  Mtn. 

8,880 

3,389 

2,331 

156 

6,858 

3,076 

2,131 

150 

1,681 
173 
10 
0 0 

341 

140 

190 

6 

Total 

14,756 

12,215 

1,864 

677 

All  regions!/ 

62,382 

34,687 

23,276 

4,419 

l/  Area  owned  by  forest  industries  in  Coastal  Alaska  was  not 
reported . 
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Area  of  Industrial  Holdings  Shows  Moderate  Increase 


In  recent  years,  many  pulp  companies  and  certain  other  primary  wood 
manufacturers  have  adopted  aggressive  land  acquisition  programs. 
Between  1945  and  1953,  for  example,  pulp  company  holdings  increased 
by  8. 5 million  acres.  In  the  same  period,  however,  lumber  company 
holdings  declined  by  nearly  2 million  acres,  largely  through  transfer 
to  pulp  companies.  The  net  acquisition  of  6.6  million  acres  by  pulp 
and  lumber  manufacturers  combined  in  the  8-year  period  1945-53  thus 
amounted  to  an  increase  of  13  percent. 

The  comparatively  small  acreage  of  land  held  by  primary  wood  manufac- 
turers partly  reflects  historical  practices  of  obtaining  timber  from 
other  private  land  and  from  public  lands  through  contract  or  open 
market  purchases  of  stumpage,  logs,  pulpwood,  or  other  products. 

Most  small  sawmill  operators,  for  example,  own  no  timberlands,  and 
the  major  part  of  the  United  States'  pulpwood  cut  is  obtained  from 
nonindustry  lands.  For  many  years,  lumber  manufacturers  also  have 
disposed  of  timberlands  by  sale  for  agricultural  or  other  purposes, 
by  allowing  cutover  lands  to  revert  to  local  governments  through  tax 
delinquency,  by  selling  timberlands  to  the  Federal  Government,  or 
exchanging  private  land  for  public  timber — a practice  which  the  Gov- 
ernment has  now  largely  ceased.  Only  recently  have  profit  possibil- 
ities in  the  growing  of  timber  crops,  and  the  need  to  hold  timberlands 
for  protection  of  permanent  plant  investments,  become  generally  recog- 
nized throughout  the  forest  industries. 
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Productivity  of  Forest  Industry 
Holdings  Relatively  High 


Management  practices  as  indicated  by  ratings  of  productivity  of  recently- 
cut  lands  are  relatively  good  on  forest  industry  holdings®  On  pulp 
company  lands*  84  percent  of  the  recently  cut  area  was  rated  "high" 
productivity*  15  percent  "medium*"  and  only  1 percent  “low"  (table  11 
and  fig®  6)® 2/  On  holdings  of  lumber  and  other  wood  manufacturers*  the 
record  was  nearly  as  favorable®  On  these  holdings*  about  73  percent  of 
the  recently  cut  area  was  rated  "high”  and  only  about  5 percent  "low"  in 
productivity*  Within  each  industry*  relatively  little  difference  in 
ratings  was  evident  from  section  to  section*  except  for  relatively  low 
ratings  for  lands  owned  by  pulp  and  other  wood  manufacturers  in  the 
Norths 


Lumber 

manufacturer 

Me 

manufacturer 

Other  wood 
manufacturer 

Section 

High 

Medium 

Low 

IMi 

Medium 

Low 

High 

Medium 

Lew 

- Percent  of  area  - - 

North 

68 

24 

8 

66 

33 

1 

53 

38 

9 

South 

69 

23 

8 

96 

4 

(1/) 

78 

22 

(1/) 

West 

78 

19 

3 

94 

1 

5 

73 

9 

18 

All  regions 

73 

21 

6 

84 

15 

1 

73 

23 

4 

1/  Less  than  0*5  percent® 


Ratings  of  productivity  of  recently  cut  lands  on  forest  industry  prop- 
erties averaged  higher  on  the  medium  and  large  holdings  than  on  the 
limited  areas  of  small  industrial  ownerships  (table  12).  In  practically 
all  cases*  productivity  ratings  for  industry  holdings  were  also  substan- 
tially better  than  the  productivity  ratings  for  farm  and  other  private 
holdings*  which  currently  supply  forest  industries  with  the  major  part 
of  their  raw-material  requirements.  Such  differences  are  believed  to 
reflect  a widespread  interest  in  permanent  timber  growing  on  the  lands 
of  the  forest  industries  and  the  fact  that  small  sawmill  operators* 
pulpwood  contractors*  and  other  loggers  generally  cut  purchased  timber 
on  farm  and  other  private  forests  with  less  care  than  used  in  cutting 
timber  on  "company”  lands.  Farmers  and  other  private  owners  usually 
sell  their  timber  without  cutting  restrictions*  and  in  such  cases 
logging  operators  frequently  leave  the  land  in  relatively  poor  condi- 
tion for  continued  timber  production. 


2 / For  a detailed  discussion  of  concepts  and  findings  relating  to 
productivity*  see  section  on  "Condition  of  Recently  Cutover  Lands*  n 
Chapter  IV. 
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Table  11. — Productivity  of  recently  cut  commercial 
forest  lands , by  type  of  ownership!/ 
HTnlted  States  and  Coastal  Alaska) 


Type  of  ownership 

• Proportion  of 

: by  productivity 

: High  : Medium 

area 

class 

: Low 

Percent 

Percent 

Percent 

Private : 

Forest  industries : 

Lumber  manufacturer 

73 

21 

6 

Pulp  manufacturer 

84 

15 

1 

Other  wood  manufacturer 

73 

23 

4 

Average 

77 

19 

4 

Farm 

4l 

37 

22 

Other  private 

52 

28 

20 

Average 

56 

29 

15 

Public  s 

National  forest 

81 

16 

3 

Bureau  of  Land  Management 

80 

15 

5 

Indian 

74 

25 

1 

Other  Federal 

80 

16 

4 

State 

77 

18 

5 

County 

76 

24 

© » 

Municipal  and  local 

93 

6 

1 

Average 

80 

17 

3 

All  ownerships 

65 

24 

11 

1/  Recently  cut  lands  (or  operating  area)  in  an  ownership  is  the 
area  of  forest  types  In  which  there  was  some  commercial  cutting  in 
the  period  1947-54. 
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Fig.  6 - Productivity  of  recently  cut  commercial  forest  land  by  type  of 
ownership  and  section,  1953 
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Table  12. --Productivity  of  recently  cut  private  commercial  forest  Lands, 
by  type  of  ownership  and  size  class  of  ownership!/ 
(Continental  United  States) 


Size  and 
productivity 
classes 

Private 

owner- 

ships 

Forest 

industries 

Other 

private 

Total  : 

Lumber 

manu- 

facturer 

: Pulp 

: manu- 

: facturer 

Other 

wood 

manu- 

facturer 

Farm 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Less  than 
5,000  acres : 

High 

40 

48 

48 

22 

62 

40 

4l 

Medium 

36 

36 

35 

75 

38 

38 

32 

Low 

24 

16 

17 

# 

3 

•• 

22 

27 

5,000  - 50,000 

acres : 

High 

64 

74 

74 

79 

73 

55 

56 

Medium 

26 

20 

20 

12 

24 

29 

31 

Low 

10 

6 

6 

9 

3 

16 

13 

More  than 

50,000  acres : 

High 

78 

8l 

78 

84 

74 

84 

69 

Medium 

18 

17 

19 

15 

18 

16 

21 

Low 

4 

2 

3 

1 

8 

10 

All  size  classes 
High 

56 

77 

73 

84 

73 

4l 

52 

Medium 

29 

19 

21 

15 

23 

37 

28 

Low 

15 

4 

6 

l 

4 

22 

20 

1 / Recently  cut  lands  (or  operating  area)  in  an  ownership  is  the  area  of  forest 
types  in  which  there  was  some  commercial  cutting  in  the  period  19^7 ~5!+  • 
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Management  Programs  Adopted  by  Forest  Industry 


In  an  effort  to  improve  both  the  quantity  and  quality  of  timber  growth* 
many  pulp  companies  and  certain  other  forest  industry  owners  have  been 
investing  in  stand  improvement  through  such  measures  as  girdling  or 
poisoning  cull  tress  and  release  cutting  in  both  natural  and  planted 
stands*  Thus*  in  the  period  1947-53#  45  percent  of  the  pulp  manufac- 
turing companies*  with  58  percent  of  all  pulp  company  lands*  were 
applying  some  form  of  stand  improvement  on  a portion  of  their  owner- 
ships  other  than  areas  with  recent  commercial  cuttings*  This  was 
considerably  in  excess  of  the  efforts  by  lumber  companies  and  far  more 
than  the  average  of  2 percent  of  all  private  owners*  Stand  improve- 
ment  efforts  were  especially  important  on  pulp  company  lands  in  the 
South* 

Forest  industries  are  also  making  a large  contribution  to  fire  protec- 
tion on  their  lands  by  supplementing  the  efforts  of  public  fire  control 
agencies.  In  1952*  private  expenditures  for  fire  control*  derived  to 
a large  extent  from  industrial  forest  owners*  amounted  to  $10*500*000 
©r  17  percent  of  all  expenditures  for  organised  fire  control* 

To  an  increasing  degree*  the  larger  private  timber  owners  are  also 
cooperating  in  the  detection  and  control  of  insects  and  disease*  and 
in  many  areas  forest  industry  is  salvaging  timber  killed  by  insects 
or  other  destructive  agents* 

Tree  planting  programs  of  forest  industries  have  also  been  steadily 
expanding*  In  1953#  the  forest  industries  in  the  United  States  planted 
220*  000  acres*  or  31  percent  of  the  total  area  of  new  plantations. 
Industry  plantings  totaling  about  1 million  acres  represented  12  per- 
cent of  the  total  area  planted  up  to  and  including  1953*  About  90 
percent  of  the  industry  plantings  in  1953#  and  three-fourths  of  all 
existing  plantations*  were  located  in  the  South® 

For  the  country  as  a whole*  however*  acceptable  plantations  in  1952 
totaled  only  5=2  million  acres*  while  the  plantable  area  amounted  to 
about  52  million  acres®  The  future  need  for  planting  applies  in  all 
sections  and  all  ownerships* 

Several  Factors  Favor  Industrial  Forestry 

The  rapid  expansion  of  forestry  programs  by  the  timber  industries 
reflects  an  increasing  recognition  of  the  present  and  prospective 
profitability  of  timber  growing  in  favorable  areas*  In  many  cases* 
acquisition  of  land*  tree  planting*  and  other  forestry  programs  also 
have  been  greatly  accelerated  in  order  to  protect  permanent  large 
investments  in  pulp  mills  and  other  plants  by  providing  dependable 
future  supplies  of  raw  materials®  As  on  other  private  lands*  expanded 
tree  planting  and  intensive  forestry  have  been  greatly  promoted  by  the 
large  improvements  effected  in  protection  of  forest  land  against  fire* 
Adequate  capital  in  general  has  been  readily  available  to  the  forest 
industries  for  land  acquisition  and  improvement®  Stability  of  land 
tenure  through  corporate  organization*  and  integration  of  timber 
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growing  with  utilization  in  pulp  mills  and  other  manufacturing  plants, 
also  represent  significant  reasons  for  the  widespread  growth  of  indus- 
trial forestry. 

Outstanding  progress  has  been  made  by  industries  in  the  South  and  Pacific 
Northwest  where  timber  growing,  production,  and  market  factors  have  been 
relatively  favorable,  but  all  sections  have  shared  in  the  advance  of 
industrial  forestry. 

Further  expansion  of  industry  holdings  faces  certain  problems,  such  as 
the  increasing  difficulty  of  acquiring  timber  tracts  of  substantial 
size,  and  a large  increase  in  forest  land  prices.  In  some  areas,  more- 
over, considerable  local  opposition  has  developed  toward  large  company 
acquisition.  The  pulp  industry  in  some  cases  has  attempted  to  meet 
this  problem  by  maintaining  a market  for  wood  produced  by  farmers  and 
other  small  owners,  by  the  sale  to  small  local  sawmills  or  other  local 
wood  users  of  sawtiraber  produced  on  company  lands,  and  by  providing 
technical  forestry  assistance  to  small  landowners  and  timber  operators. 

Although  relatively  limited  in  area  with  only  13  percent  of  the  commer- 
cial forests,  the  lands  of  forest  industries  include  some  of  the  most 
accessible,  productive,  and  well-managed  forests  and  a significant  part 
of  the  Nation’s  timber  resource.  These  industrial  ownerships,  therefore, 
must  be  counted  on  to  supply  a sizeable  share  of  the  Nation’s  future 
wood  requirements. 

Industry  ownership  may  also  be  of  even  larger  significance  through 
demonstration,  education,  and  assistance  to  other  private  forest  land- 
owners  who  supply  most  of  the  raw  material  for  wood-using  plants.  The 
forest  industries  also  are  in  a position  to  influence  the  cutting 
practices  of  independent  logging  operators  who  cut  timber  on  farm  and 
other  private  forest  ownerships  for  delivery  to  wood-manufacturing 
plants. 


FARM  AND  OTHER  PRIVATE  OWNERSHIPS 

The  characteristics  of  the  owners  of  farm  and  miscellaneous  "other” 
private  holdings,  the  forest  problems  which  they  face,  and  opportunities 
open  to  them  in  general  differ  from  those  of  public  and  forest  industry- 
owners.  Farm  and  other  private  ownerships  constitute  a large  and 
heterogeneous  group,  comprised  of  cropfarmers  and  livestock  ranchers, 
business  and  professional  people,  housewives,  wage  earners,  mining 
and  land  holding  companies,  and  a wide  variety  of  other  miscellaneous 
owners.  Some  manage  their  lands  for  production  of  stumpage.  Some 
operate  wood-using  plants  but  derive  most  of  their  income  from  non- 
timber sources  and  hence  are  included  in  this  category.  Most  of  these 
farm  and  other  private  owners,  however,  are  interested  primarily  in 
occupations  other  than  timber  growing  and  manufacture.  In  terms  of 
area  and  potential  yields,  they  represent  the  principal  class  of 
forest  ownership. 
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Farm  and  Other  Private  Ownerships  Include 
Three-fifths  of  Commercial  Forest  Land 


The  commercial  forest  land  in  farms  and  private  ownerships  other  than 
forest  industries  amounts  to  296  million  acres*  or  61  percent  of  the 
total  commercial  forest  area  in  the  United  States  and  Coastal  Alaska 
(table  1). 

Farm  holdings,  which  include  lands  owned  both  by  farm  operators  and  by 
other  private  owners  who  lease  lands  to  farm  operators,  represent  the 
largest  class  of  forest  ownership.  Farm  forests  total  165  million 
acres,  or  34  percent  of  the  total  commercial  forest  land, 2/  "Other” 
private  ownerships  include  131  million  acres,  or  nearly  as  much  as  the 
farm  holdings. 

In  the  South  are  found  close  to  half  of  the  farm  and  other  private 
holdings— “143  million  acres  (table  13) • Thar©  is  also  a large  con- 
centration of  128  million  acres  of  these  private  holdings  in  th©  North, 
Th©  western  regions  include  only  25  million  acres  of  farm  and  other 
private  holdings®  The  acreage  of  private  ownerships  in  Coastal  Alaska 
is  negligible. 

Farm  holdings  are  particularly  numerous  in  the  Central  States  and 
South  Atlantic  regions  where  they  account  for  more  than  half  of  the 
commercial  forest  land  (fig,  ?)•  In  the  northeastern  States,  other 
private  owners  hold  more  than  half  of  the  commercial  forest  area 
(fig,  8). 

Farm  and  Other  Private  Holdings  Mostly  Small 

There  are  approximately  3®  4 million  farm  forest  ownerships  in  the 
United  States  and  1®1  million  other  private  ownerships,  or  a total 
of  4, 487, 000  separate  holdings  (table  14)®  About  57  percent  of  these 
holdings  are  in  the  North,  40  percent  in  the  South,  and  3 percent 
in  the  West  (table  4),  In  both  North  and  South,  farm  owners  consider- 
ably exceed  the  numbers  of  other  private  owners,  whereas  the  numbers 
are  about  equal  in  the  West. 

"Small"  holdings  of  less  than  5#  000  acres  in  farm  and  "other"  private 
ownerships  aggregate  about  259  million  acres,  or  88  percent  of  all 
commercial  forest  lands  in  these  ownership  classes  (table  14), 

"Medium"  holdings  of  5,000  to  50,000  acres  include  only  20  million 
acres,  "Large"  ownerships  of  more  than  50,  OCX)  acres  contain  16  million 
acres,  most  of  which  are  nonfarm  holdings® 

The  farm  ownerships  on  a nationwide  basis  average  only  49  acres  in 
size.  The  average  farm  holding  in  th©  North  is  considerably  smaller 


An  increase  in  estimated  area  of  farm  ownership  from  139 
million  acres  in  th©  1945  Reappraisal  to  165  million  acres,  and  a 
decrease  of  "other"  private  holdings  from  155  to  131  million  acres, 
is  believed  to  be  attributable  largely  to  changes  in  definitions  ©f 
farms  and  farm  woodlands® 


Table  13* — Number  and  area  of  farm  and  "other"  private  ownerships  of 
commercial  forest  land,  by  section  and  region, 1953 
(United  States  and  Coastal  Alaska) 


Section  and  region 

* Total  farm  and 
other  private 

Farm 

"Other" 

private 

. Owner - 
. ships 

: Area 

Owner- 

ships 

: Area 
• 

• 

Owner- 

ships 

: Area 

• 

North : 

New  England 
Middle  Atlantic 
Lake  States 
Central 
Plains 

Thousands 

252 

762 

491 

883 

157 

Million 

acres 

21 

35 

29 

38 

5 

Thousands 

94 

544 

371 

767 

153 

Million 

acres 

6 

12 

15 

24 

4 

Thousands 

158 

218 

120 

116 

4 

Million 

acres 

15 

23 

14 

14 

1 

Total 

2,545 

128 

1,929 

61 

616 

67 

South: 

South  Atlantic 

591 

36 

475 

30 

116 

6 

Southeast 

77^ 

72 

617 

46 

157 

26 

West  Gulf 

450 

35 

298 

14 

152 

21 

Total 

1,815 

143 

1*390 

90 

425 

53 

West: 

Pacific  Northwest : 
Douglas -fir 

subregion 

66 

6 

39 

3 

27 

3 

Pine  subregion 

16 

4 

6 

2 

10 

2 

Total 

82 

10 

45 

5 

37 

5 

California 

10 

5 

3 

2 

7 

3 

Northern  Rocky  Mtn. 

27 

6 

11 

4 

16 

2 

Southern  Rocky  Mtn. 

8 

4 

5 

3 

3 

1 

Total 

127 

25 

64 

ill 

63 

11 

Coastal  Alaska 

(1/) 

(i/> 

9 9 

(1 /) 

<l/> 

Total,  all  regions 

4,  487 

296 

3,383 

165 

1,104 

131 

1 / Includes  286  "other”  private  owners  with  19*000  acres  of  commercial 
forest  land. 
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Fig.  7-  In  many  central  and  southeastern  states,  more  than  half  of  the  commercial  area  is  in  farm  ownerships. 
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East  only. 

Excludes  10,000  acres  in  Coastal  Alaska  for  which  breakdown  was  not  available. 


than  average  with  32  acres,  while  in  the  South  farm  forests  average 
65  acres,  and  in  the  West  219  acres  (tables  1 and  4)«  "Other"  private 
holdings  average  119  acres  for  the  country  as  a whole — over  twice  the 
average  area  of  farm  forests.  In  the  North,  "other"  private  holdings 
average  109  acres,  in  the  South  125  acres,  and  in  the  West  175  acres. 

Holdings  of  Less  Than  100  Acres  Predominate 

The  very  small  holdings  of  less  than  100  acres  account  for  3«&  million 
out  of  4*5  million  holdings,  or  84  percent  of  the  total  number  of  farm 
and  "other"  private  ownerships  (table  14).  They  include  about  121 
million  acres,  or  40  percent  of  the  total  area  in  this  large  ownership 
class.  Nationwide,  these  holdings  of  less  than  100  acres  represent  one- 
fourth  of  all  commercial  forest  lands,  or  approximately  as  much  as  all 
public  holdings  combined. 

Nearly  half  of  the  total  acreage  of  farm  ownerships  is  in  holdings  of 
less  than  100  acres,  with  an  especially  large  proportion  of  64  percent 
in  the  North  and  a low  proportion  of  14  percent  in  the  West,  as  shown 
by  the  following  tabulation: 


Size  of 


farm  holding 

United  States 

North 

South 

West 

(acres) 

(percent) 

(percent) 

(percent) 

(percent) 

Less  than  100 

47 

64 

41 

14 

100  to  500 

36 

32 

39 

32 

500  to  5,000 

14 

4 

16 

a 

5,000  to  50,000 

3 

(1/) 

4 

9 

50,000  and  larger 

(3/) 

• • 

• © 

4 

Total 

100 

100 

100 

100 

1 / Less  than  0«5  percent. 


As  indicated  above,  significant  numbers  of  medium  and  large  farm  forest 
holdings  are  found  only  in  the  West. 

"Other"  private  holdings  have  only  about  one-third  of  the  total  acreage 
in  ownerships  of  less  than  100  acres,  as  shown  by  the  following  tabulation: 

Size  of  "other" 


private  holding 

United  States 

North 

South 

West 

(acres) 

( percent ) 

(percent) 

(percent) 

(percent) 

Less  than  100 

33 

46 

21 

12 

100  to  500 

28 

26 

30 

27 

500  to  5,000 

15 

10 

22 

17 

5,000  to  50,000 

12 

9 

16 

13 

50,000  and  larger 

12 

9 

11 

31 

Total 

100 

100 

100 

100 
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As  indicated  above,  large  and  medium-size  ownerships  are  found  in  all 
sections,  with  the  West  having  the  highest  proportions  in  large 
ownerships. 

Half  the  Farm  and  "Other11  Private  Ownerships 
Include  6 Percent  of  Commercial  Forest  Land 


Ownerships  of  less  than  30  acres  number  about  2.2  million,  or  half  the 
total  number  of  all  farm  and  "other"  private  holdings,  but  these  very 
small  ownerships  account  for  only  6 percent  of  the  total  area  of  commer- 
cial forest  land,  as  shown  belows 


Farm  and 

"other" 

Percent  of  total 

private  ownerships. 

commercial  forest 

Size  of  holding 

emulative 

( thousands ) ( percent ) 

land,  cumulative 

Under  10  acres 

796 

18 

1 

Under  20  acres 

1,660 

37 

4 

Under  30  acres 

2,240 

50 

6 

Under  40  acres 

2,601 

58 

9 

Under  50  acres 

2,943 

66 

12 

Under  75  acres 

3,442 

77 

18 

Under  100  acres 

3,817 

85 

25 

All  holdings 

4,487 

100 

61 

The  small  size  of  holdings  that  characterizes  farm  and  "other"  private 
ownerships  may  represent  a real  obstacle  to  attainment  of  intensive 
forest  management.  Incomes  from  such  small  holdings  are  necessarily 
limited  and  usually  infrequent.  Small  forests  cannot  support  full- 
time timber  managers  and  must  of  necessity  be  managed  as  sideline 
enterprises. 

Where  forestry  assistance  programs  require  personal  contact  with  foxiest 
owners,  problems  also  arise  because  of  the  large  number  of  owners  and 
the  relatively  high  cost  per  contact.  When  resources  available  for 
such  assistance  are  limited,  the  question  of  priorities  may  be  of 
importance.  Priorities  might  be  given  to  areas  of  low  productivity, 
for  example,  or  to  owners  of  softwood-producing  lands.  But  programs 
also  might  be  made  more  effective  by  concentrating  assistance  that 
requires  personal  contact  on  holdings  above  some  minimum  acreage. 

Thus,  if  farm  and  other  private  holdings  under  30  acres  were  excluded 
from  the  priority  group  of  owners,  half  of  all  the  farm  and  other 
private  owners,  or  2,240,000  holdings,  could  be  left  out  with  a loss 
of  coverage  of  only  6 percent  of  the  total  commercial  forest  land. 

Some  production  from  the  smaller  properties  could  be  expected  in  any 
case,  and  concentration  of  efforts  on  the  larger  holdings  might 
significantly  increase  output  on  these  more  productive  lands. 
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Farm  Forests  Support  Relatively  Low  Timber  Volumes 


The  commercial  forest  lands  in  farm  ownerships  comprise  34  percent  of 
all  commercial  forest  lands  but  contain  only  15  percent  of  the  present 
sawtimber  volume  and  20  percent  of  the  total  growing  stock  (tables  6 
and  7)»  On  the  average,  they  support  only  1,900  board  feet  per  acre, 
compared  with  4,000  board  feet  for  "industrial  and  other  private"  hold- 
ings, and  4,200  board  feet  for  all  ownerships.  Although  farm  holdings 
in  general  are  accessible  and  of  relatively  good  timber-growing  quality, 
they  are  in  comparatively  poor  condition. 

Information  regarding  timber  volumes  on  "other"  private  lands  is  avail- 
able only  for  the  combined  holdings  of  forest  industries  and  other 
private  owners— partly  because  of  the  difficulty  of  collecting  accurate 
data  and  because  differences  in  owner  categories  have  only  recently 
been  considered  of  primary  importance.  These  lands  support  considerably 
larger  volumes  on  the  average  than  do  farm  holdings,  as  indicated  above. 
They  account  for  nearly  40  percent  of  the  commercial  forest  land  and 
together  include  38  percent  of  all  the  present  sawtimber.  Although 
industrial  holdings  are  believed  to  support  heavier  volumes  on  the 
average  than  the  "other"  private  holdings,  the  fact  that  the  latter 
make  up  about  two-thirds  of  these  combined  holdings  suggests  that  they 
too  support  significantly  heavier  stands  of  sawtimber  than  the  farm 
holdings. 


Private  Ownerships  Are  a Heterogeneous  Group 

Farm  forest  ownership  is  associated  with  many  types  of  crop  and  live- 
stock faming,  but  in  terns  of  occupations  and  interests  farm  forest 
owners  constitute  a relatively  homogeneous  group.  The  miscellaneous 
"other"  private  owners,  on  the  other  hand,  are  extremely  varied  as  to 
occupation,  residence,  intent  of  ownership,  and  interest  in  forestry. 
Although  management  decisions  of  these  miscellaneous  owners  undoubtedly 
are  affected  by  such  characteristics,  which  factors  are  of  most  impor- 
tance from  the  standpoint  of  designing  forestry  programs  is  not  fully 
known  at  this  time. 

Other  Private  Ownerships  Represent  Many  Occupations 

The  diversity  of  occupations  of  "other"  private  forest  landowners,  as 
determined  by  independent  ownership  studies  in  a number  of  sample  areas, 
is  illustrated  in  table  15.  Although  definitions  used  in  these  studies 
differ  somewhat  and  percentages  consequently  are  not  strictly  comparable, 
in  all  of  the  areas  studied  business  and  professional  people  constituted 
the  principal  class  of  other  private  owner  in  terns  of  forest  area  held. 
This  was  also  frequently  true  in  terms  of  number  of  owners.  Included 
in  business  and  professional  classes  were  lawyers,  teachers,  physicians, 
merchants,  salesmen,  bankers,  owners  of  recreational  resorts,  and  other 
businesses. 

Wage  earners  constituted  the  second  most  important  group  of  owners  in 
most  of  the  study  areas.  Housewives  were  third  in  importance  in  many 
areas.  Retired  persons  likewise  were  of  considerable  importance, 
although  the  classification  used  in  some  studies  did  not  include 
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Table  15 . — Distribution  of  number  of  "other"  private  owners  of  commercial  forest  land  and  ,of  areas 
owned,  by  occupational  groups  in  selected  areas  of  the  United  States U 
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retirees  as  a separate  group.  Additional  types  of  owners  of  varying 
local  importance  included  public  utilities,  real  estate  dealers,  various 
nonwood-using  industries,  estates,  churches,  clubs,  institutions,  etc. 

In  some  areas  not  included  in  the  studies  referred  to  in  table  15,  it 
is  known  that  mining  companies,  timber-growing  enterprises,  and  rail- 
roads represent  important  types  of  other  private  owner. 

Occupations  of  Most  Private  Owners 
Not  Connected  with  Forestry 

Most  farm  and  "other"  private  owners  are  engaged  in  occupations  that  are 
not  directly  connected  with  timber  growing.  There  are  some  exceptions, 
including  timber  holding  companies  and  certain  farmers  and  other  owners 
who  manage  their  land  for  timber  crops  which  they  sell  as  stumpage  or 
round  forest  products  to  the  forest  industries.  Some  owners  classed 
as  farmers  also  operate  small  sawmills  as  a supplementary  farm  enter- 
prise, or  find  part-time  employment  off  the  farm  in  forest  industries. 
Thus,  in  the  Mississippi  study  cited  in  table  15,  7 percent  of  the 
farmers,  with  26  percent  of  the  forest  land  in  farm  ownerships,  either 
operated  small  sawmills  or  otherwise  obtained  a substantial  share  of 
their  income  from  the  sale  of  forest  products  during  the  year  of  the 
ownership  survey. 

Many  farm  and  "other"  private  forest  landowners  do  not  recognize  timber 
values  as  a primary  reason  for  holding  forest  land,  according  to  data 
for  a few  sample  areas,  and  to  most  of  these  owners  timber  growing  is 
at  best  a sideline  enterprise.  Perhaps  this  is  to  be  expected  since 
most  farm  and  other  private  owners  earn  their  livelihood  primarily  in 
occupations  outside  the  forest  industries.  Many  owners  have  more  than 
one  reason  for  holding  forest  land.  Some  owners  have  difficulty  in 
defining  any  reason  at  all. 

Thus,  in  the  New  England  study,  for  example,  timber  values  were  recog- 
nized as  one  of  the  primary  reasons  for  ownership  by  65  percent  of  the 
farmers  and  only  35  percent  of  the  "other"  private  owners.  Recreation, 
satisfaction  in  owning  land,  residence,  and  speculation  were  all  cited 
as  important  reasons  for  forest  land  ownership.  In  this  area,  in  the 
Tennessee  Valley,  timber  production  was  found  to  be  of  major  or  primary 
interest  to  only  3 percent  of  all  private  forest  landowners,  including 
a limited  number  of  owners  of  wood-using  plants.  Thirteen  percent  of 
the  owners  cited  interest  in  timber  as  equal  to  other  interests,  but, 
for  more  than  80  percent  of  the  owners,  interest  in  timber  production 
was  no  more  than  secondary. 

Length  of  Tenure  of  Forest  Land  Varies  Widely 

The  length  of  time  land  is  held  by  a given  owner  has  been  found  to  vary 
widely.  In  the  New  England  study,  23  percent  of  the  farm  and  "other" 
private  owners  had  held  their  property  less  than  3 years,  and  41  percent 
less  than  9 years.  About  one-third  of  all  owners,  with  42  percent  of 
the  acreage,  had  owned  their  land  for  more  than  19  years.  In  the  Ten- 
nessee Valley,  only  19  percent  of  private  forest  owners  had  held  their 
lands  for  20  years  or  more. 
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Farmers  Mostly  Resident  Owners; 
Many  Other  Owners  Absentee 


Most  farmers  and  some  '•other'1  private  forest  owners  reside  on  their 
forest  properties*  others  live  nearby*  but  many  live  at  a considerable 
distance®  In  the  New  England  study*  for  example*  about  half  of  all 
the  private  forest  owners  resided  in  the  town  where  their  forest 
property  was  located®  These  sample  towns  varied  in  total  land  area 
from  about  5 to  70  square  miles®  In  northwestern  California*  only 
50  percent  of  the  private  commercial  forest  land  was  held  by  owners 
residing  within  the  same  county;  50  percent  was  held  by  owners  residing 
outside  the  county*  including  8 percent  held  by  owners  living  outside 
the  State. 

Individual  Ownerships  Predominate 

In  the  New  England  study*  93  percent  of  the  private  holdings  (including 
lands  of  forest  industries)  were  classed  as  individual  ownerships;  these 
represented  69  percent  of  the  total  forest  acreage.  Only  4 percent  of 
the  owners  were  corporations*  including  wood  manufacturing  companies* 
although  these  accounted  for  28  percent  of  the  total  acreage.  About 
3 percent  of  the  owners  were  classed  as  estates*  In  the  Arkansas- 
Louisiana-Misaissippi  area*  84  percent  of  the  farm  and  "other”  private 
owners  were  classed  as  individuals*  11  percent  as  estates*  3 percent 
as  partnerships*  and  2 percent  as  corporations.  In  some  regions  such 
as  the  Lake  States*  there  are  also  numerous  hunting  camps  and  other 
recreational  properties  in  group  ownerships*  and  some  lands  are  owned 
by  numerous  owners  of  undivided  interests. 

A significant  number  of  owners  are  housewives*  and  some  owners  in  other 
occupational  groups  are  women.  In  the  Arkansas-Louisiana  and  Mississippi 
study*  for  example*  women  mad©  up  18  percent  of  th®  farm  and  other 
private  owners*  and  accounted  for  12  percent  of  th©  total  forest  area. 

With  regard  to  age  distribution*  in  th®  New  England  study  it  was  found 
that  32  percent  ©f  th©  owners  were  more  than  60  years  of  age*  with  a 
concentration  of  these  older  owners  in  th©  retired  and  housewife  groups. 
Th©  aga  class  of  40  to  60  years  accounted  for  55  percent  of  th©  owners* 
and  those  less  than  40  years  of  age  mad©  up  only  13  percent  of  all 
owners. 

Both  farm  and  other  private  owners  obtain  possession  of  forest  lands 
chiefly  by  purchase.  In  the  New  England  study*  for  example*  77  percent 
of  th©  farm  and  74  percent  of  other  private  owners  acquired  their  lands 
by  purchase*  24  percent  by  inheritance*  and  1 percent  by  other  means* 
chiefly  foreclosures  by  banks  and  financial  institutions®  Inheritance 
and  gifts  were  of  especial  importance  in  the  case  of  housewives. 

"Other”  private  ownerships  thus  include  a wide  variety  of  individual 
and  corporate  owners  with  widely  differing  characteristics.  A more  or 
less  typical  owner  might  be  represented*  for  example*  by  a businessman 
who  resides  in  a small  city  near  a forest  property  which  he  purchased 
about  12  years  ago  for  a combination  of  occasional  timber  income  and 
recreational  us©. 
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Productivity  of  Farm  and  "Other" 
Private  Forests  Relatively  Low 


About  46  percent  of  the  recently  cut  area  in  farm  and  ’'other"  private 
ownerships  rated  high  in  productivity,  33  percent  rated  medium,  and 
21  percent  rated  iow  (table  11).  Since  the  ratings  for  all  recently 
cut  public  and  private  lands  averaged  65  percent  high,  24  percent 
medium,  and  11  percent  low,  it  is  apparent  that  the  management  of  farm 
and  other  private  holdings  was  poorer  than  average.  In  every  section, 
farm  and  other  private  ownerships  were  rated  below  the  average  for  all 
ownerships: 


Owner  and  rating 

United  States 

North 

South 

West 

( percent ) 

(percent) 

(percent) 

(percent) 

Farm  and  other  private 

High  productivity 

46 

56 

38 

55 

Medium  " 

33 

31 

35 

34 

Low  " 

21 

13 

27 

11 

All  ownerships 

High  productivity 

65 

67 

55 

75 

Medium  " 

24 

26 

27 

20 

Low  " 

11 

7 

18 

5 

Farm  Forests  Lowest  in  Productivity 

As  a class,  farm  forests  ranked  lower  than  "other"  private  forests  in 
productivity  of  recently  cut  lands.  Ratings  of  41  percent  high,  37  per- 
cent medium,  and  22  percent  low  were,  in  fact,  the  lowest  ratings  of 
all  the  major  types  of  owners,  public  or  private  (table  11). 

There  were,  however,  important  regional  differences.  The  highest  rat- 
ings of  productivity  for  farm  forests  were  found  in  the  North,  for 
example,  while  the  lowest  ratings  were  in  the  South  (table  16). 

Productivity  of  "Other"  Private 
Ownerships  Also  Relatively  Low 

Recently  cut  lands  in  "other"  private  forests  were  given  productivity 
ratings  somewhat  higher  than  for  farm  forests,  but  still  well  below 
the  average  ratings  for  all  public  and  forest  industry  holdings  (table 
11).  Some  52  percent  of  the  recently  cut  "other"  private  land  was 
rated  high  productivity,  in  contrast  to  41  percent  for  farm  holdings 
and  65  percent  for  all  holdings.  The  highest  ratings  were  found  in 
New  England  and  California,  the  lowest  in  the  West  Gulf,  Southeast, 
Central,  and  Middle  Atlantic  regions  (table  16). 
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Table  i6»— Productivity  of  recently  cut  lands  in  farm  and 

other  w’imte  ownerships,  iby  section  and  region!/ 
” United  States  ! 


Section 

and 

region 

Farm 

Other  private 

Proportion  of  area 
by  productivity  class 

Proportion  of  area 
by  productivity  class 

High  j 

Medium 

: Low 

High 

s Medium 

; Low 

Percent 

Percent 

Percent 

Percent  Percent 

Percent 

North : 

New  England 

42 

39 

19 

74 

19 

7 

Middle  Atlantic 

62 

29 

9 

47 

32 

21 

Lake  States 

59 

29 

12 

66 

25 

9 

Central 

45 

42 

13 

44 

34 

22 

Plains 

6 

28 

66 

© © 

a © 

© » 

Total 

52 

35 

13 

59 

27 

14 

South  1 

South  Atlantic 

45 

38 

17 

60 

32 

8 

Southeast 

35 

34 

31 

46 

28 

26 

West  Gulf 

18 

51 

31 

32 

3^ 

3^ 

Total 

34 

38 

28 

44 

30 

26 

West  s 

Pacific  Northwest 

46 

42 

12 

62 

27 

11 

California 

61 

33 

6 

79 

19 

2 

Northern  Rocky  Mfcn„ 

15 

61 

24 

53 

34 

13 

Southern  Rocky  Mtn. 

56 

33 

11 

61 

27 

12 

Total 

46 

42 

12 

62 

27 

11 

Total,  Continental 

United  States 

4l 

37 

22 

52 

28 

20 

l/  Recently  cut  lands  (or  operating  area)  in  an  ownership  is  the 
area  of  forest  types  in  which  there  was  some  commercial  cutting  in 
the  period  1947-54. 


- 43  - 


Productivity  Related  to  Size  of  Holding 


Productivity  of  farm  and  "other"  private  forests  is  in  general  related 
to  size  of  holding;  the  relatively  low  ratings  for  these  classes  of 
ownership  appear  to  be  primarily  attributable  to  the  concentration  of 
those  lands  in  small  and  medium  holdings  (table  8).  The  "small"  hold- 
ings of  less  than  5,000  acres  show  significantly  lower  ratings  than  the 
medium  holdings,  and  these  in  turn  are  rated  lower  than  the  large 
holdings: 


Other  private 

Farm  ownerships  ownerships 


Size  of  holding 
(acres) 

High 

Medium 

Low 

High 

Medium 

Low 

- - Percent  — 

Small  (less  than  5,000) 

40 

3a 

22 

40 

32 

28 

Medium  (5,000  to  50,000) 

55 

29 

16 

56 

31 

13 

Large  (over  50,000) 

84 

16 

• • 

69 

21 

10 

All  holdings 

41 

37 

22 

52 

28 

20 

The  conclusion  that  management  of  farm  and  other  private  forests  gener 
ally  results  in  low  productivity  is  supported  by  evidence  from  some  of 
the  earlier  surveys  previously  cited.  In  Arkansas,  Louisiana,  and 
Mississippi,  for  example,  it  was  found  that  "current  cutting  practices 
have  so  depleted  the  forest  capital  on  nonindustrial  lands  that  they 
are  producing  only  about  one-third  of  their  potential  capacity. " A 
study  in  the  Tennessee  Valley  showed  that  only  2 percent  of  the  farm 
forest  land  in  that  area  was  well  managed. 

Forestry  Efforts  by  Farm  and 
"Other"  Private  Owners  Limited 


In  general,  farm  and  "other"  private  forest  owners  are  making  no  sub- 
stantial investments  in  stand  improvement  on  forest  lands  other  than 
those  recently  cut.  In  the  period  1947-53,  only  2 percent  of  these 
owners  were  supplementing  commercial  logging  by  such  measures  as  gir- 
dling or  poisoning  cull  trees  on  such  lands. 

The  level  of  fire  protection  achieved  on  many  farm  and  "other"  private 
holdings  is  considerably  below  the  level  reached  on  public  holdings  and 
forest  industry  lands.  Although  progress  under  the  State-Federal  coop- 
erative fire  control  program  in  extending  protection  to  private  lands 
has  been  impressive  in  recent  years,  there  remains  an  extensive  acreage 
where  fire  protection  is  inadequate  or  where  there  is  no  organized 
protection  at  all.  This  is  particularly  the  case  in  parts  of  the 
South  and  in  the  Central  States  where  farm  and  other  private  ownerships 
include  the  bulk  of  the  forest  acreage. 
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Progress  by  farm  and  other  private  owners  also  has  been  made  in  connec- 
tion with  tree  planting.  In  1953*  for  example,,  more  than  350,000  acres 
of  farm  and  "other”  private  lands  were  planted.  This  was  about  half 
the  acreage  planted  by  all  public  and  private  owners.  Since  most  of 
the  52  million  acres  of  plantable  land  is  in  farm  and  "other"  private 
holdings,  however,  it  is  evident  that  even  tree  planting  is  relatively- 
limited  in  terns  of  need. 

Various  Reasons  Given  for  Poor  Management 

Relatively  infrequent  cutting  that  is  characteristic  for  an  individual 
farm  or  other  private  holding  undoubtedly  is  a factor  influencing  the 
management  practices  of  these  forest  land  owners®  Many  reasons  have 
been  advanced  to  account  for  the  relatively  poor  management  of  the 
4-1/2  million  farm  and  "other"  private  holdings.  These  include  a lack 
of  knowledge  of  forestry  opportunities  and  procedures  and  lack  of  in- 
terest in  timber  production;  lack  of  investment  and  operating  funds 
for  stand  improvement,  protection,  taxes,  and  other  carrying  charges 
in  the  years  when  no  sales  are  made;  need  for  cash  income  with  conse- 
quent pressure  to  liquidate  timber  prematurely;  absentee  ownership 
with  its  associated  problems  of  supervision  and  risk  of  losing  timber 
values;  the  relatively  infrequent  cutting  that  is  characteristic  of 
most  small  holdings;  long  waiting  periods  for  income  where  properties 
ar©  small  or  resources  are  depleted;  and  lack  of  good  markets  for  low 
quality  timber  and  for  small  and  irregular  lots  of  timber  products. 

Frequently  the  owner  himself  cannot  give  a cogent  reason  for  poor 
management,  as  illustrated  in  the  Mississippi  ownership  survey  cited 
in  table  15.  In  this  survey,  all  private  owners  whose  forest  manage- 
ment was  rated  poor,  vary  poor,  or  destructive  (accounting  for  75 
percent  of  the  area  in  the  sample)  were  asked  to  give  a reason  for 
their  practices.  Most  of  these  owners  did  not  recognize  the  fact 
that  their  management  was  poor  and  consequently  had  no  clear  explana- 
tion for  their  lack  of  management.  Th®  explanations  given  included; 

Percent  of 

Reason  forest  area 


Lack  of  interest  in  timber  production  .......  9 

Present  high  prices  preferred  to  uncertain 

prices  of  future  .........  9 

Immediate  need  of  liquidating  timber  for  cash  ...  8 

Belief  that  woods  do  not  need  care  7 

Inability  to  supervise  because  of  physical  limita- 
tions or  demands  of  more  remunerative  activity  . 3 

Long  period  between  incomes  3 

Area  too  far  away  for  constant  supervision  ....  3 

Miscellaneous  ...  ......  2 

Don’t  know  or  no  clear  answer  ...........  56 


100 
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Little  information  is  available  on  the  relationships  between  intensity 
of  forestry  practices  and  ownership  factors  such  as  occupation,  age, 
residence,  intent  of  ownership,  method  of  acquisition,  or  length  of 
tenure.  As  previously  indicated,  productivity  has  been  found  to  vary 
directly  with  size  of  holding — recently  cut  lands  in  large  ownerships 
are  significantly  more  productive  than  lands  in  medium-size  holdings, 
and  these  in  turn  are  more  productive  than  recently  cut  lands  in  small 
holdings.  There  is  little  evidence  available,  however,  to  indicate 
what  relationships  exist,  if  any,  between  productivity  and  occupation 
or  other  owner  characteristics. 

" * X 

Farm  and  "Other11  Private  Forests  of  Major  Importance 

In  appraising  the  problems  and  opportunities  for  future  timber  supplies, 
it  is  evident  that  farm  and  miscellaneous  private  ownerships  are  of 
first  importance.  They  represent  61  percent  of  all  commercial  forests, 
and  because  of  their  extent,  potential  productivity,  and  location  with 
respect  to  markets  should  be  expected  to  provide  the  major  share  of  the 
Nation’s  future  timber  needs.  This  will  require  solution  of  difficult 
problems,  however.  Most  of  these  ownerships  are  of  small  size,  pro- 
ductivity of  recently  cut  lands  is  relatively  low,  and  for  various 
reasons  management  efforts  are  limited  or  lacking.  Increasing  the 
productivity  of  farm  and  "other'’  private  holdings  is  a major  challenge 
for  American  forestry. 


FEDERAL  OWNERSHIPS 

Federal  holdings  of  commercial  forest  land  total  103  million  acres,  or 
21  percent  of  all  commercial  forest  land  (table  1).  The  noncommercial 
forest  lands  in  Federal  holdings  aggregate  about  110  million  acres,  or 
two-thirds  of  the  176  million  acres  of  forest  land  that  is  unproductive 
for  timber  use  or  reserved  for  other  purposes. 

The  national  forests,  administered  by  the  Forest  Service,  U.  S.  Depart- 
ment of  Agriculture,  include  85  million  acres  of  commercial  forest  land, 
or  17  percent  of  all  commercial  forests,  and  represent  the  largest 
public  holdings  of  commercial  forest  land.  In  addition,  they  include 
about  a third  of  the  noncommercial  forests,  including  such  types  as 
pinyon  pine-juniper,  chaparral,  and  subalpine  types  in  the  West,  and 
unproductive  muskeg  and  rocky  areas  in  Coastal  Alaska,  as  well  as 
certain  productive  forest  land  reserved  from  timber  use  in  wilderness 
and  wild  areas. 

Federal  lands  administered  by  the  Indian  Service  and  Bureau  of  Land 
Management  in  the  Department  of  the  Interior,  the  Department  of  Defense, 
and  various  "other"  Federal  agencies  make  up  about  18  million  acres,  or 
about  4 percent  of  the  commercial  forest  land,  plus  about  a third  of 
the  noncommercial  forest  area. 
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National  Forests  Established  Largely  from  Public  Domain 


The  forest  reserves  which  were  authorized  by  the  Act  of  March  3,  1891., 
and  subsequently  designated  as  national  forests,  were  formed  chiefly 
from  portions  of  the  Federal  public  domain.  By  1910,  the  national 
forest  system  comprised  about  168  million  acres  of  such  public-domain 
land.  Subsequently,  under  the  Weeks  Law  of  1911  as  amended,  the  Federal 
Government  purchased  certain  lands  for  the  purpose  of  protecting  water- 
sheds of  navigable  streams  and  for  the  production  of  timber.  In  1922 
and  1925*  Congress  also  provided  for  additions  to  the  national  forests 
through  exchanges  of  public  land  or  timber  for  private  forest  land. 
Donations  for  national  forest  purposes  were  authorized  in  1924* 

By  1929,  3*7  million  acres  had  been  added  to  the  national  forests  under 
these  authorisations  but,  because  of  the  elimination  of  other  substan- 
tial areas  of  public  domain,  the  total  acreage  of  national  forest  land 
had  declined  to  slightly  less  than  160  million  acres. 

Addition  of  land  to  the  national  forests  was  greatly  accelerated  during 
the  depression  years  of  the  1930  Ss,  as  shown  in  the  following  tabulation 
of  net  areas  added  to  or  eliminated  from  the  national  forests  (including 
limited  associated  lands  comprised  of  experimental  and  land-utilization 
areas) : 


Period 

(Fiscal  year) 


Increase  or  decrease  (-) 
(Thousand  acres) 


1930-34 

1935-39 

1940-44 

1945-49 

1950-54 


2,  841 
12,  892 
3,051 
1,839 
684 


1950 

1951 

1952 

1953 

1954 


385 

276 

111 

128 

-216 


Total  1930-54 


21,307 


Much  of  the  land  added  to  the  national  forests  in  the  depression  years 
was  by  purchase  and,  in  addition  to  the  basic  purposes  of  watershed 
protection  and  timber  production,  was  designed  to  aid  forest  landowners, 
minimize  tax  delinquency,  and  place  cutover  and  depleted  forest  lands 
under  stable  'management. 


Areas  acquired  for  national  forest  purposes  steadily  declined  in  subse- 
quent years,  however,  and  in  1954  statistics  show  a net  decrease  in  the 
area  of  national  forests  and  associated  lands.  In  recent  years,  land 
has  been  added  to  the  national  forests  primarily  through  land  exchanges 
and  transfers  from  other  Federal  agencies.  Exchanges  and  transfers  to 
other  agencies  have  also  accounted  for  most  of  the  recent  eliminations 
from  the  national  forests  and  associated  lands,  as  shown  below; 
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Additions,  fiscal  years  1950-54 


Thousand 

acres 


Reserved  from  public  domain 43 

Purchases 196 

Exchanges  - conveyed  to  United  States  939 

Transfers  - from  other  Federal  agencies  125 

Donations  6 


Total + 1, 309 

Net  adjustments  in  acreages  from  new  surveys, 

release  of  claims,  etc +69 

Eliminations,  fiscal  years  1950-54 

Returned  to  public  domain  104 

Sales,  patents,  and  miscellaneous  grants  ....  15 

Exchanges  - conveyed  by  United  States  375 

Transfers  - to  other  Federal  agencies  200 

Total .......  . -694 

Net  change,  fiscal  years  1950-54  . + 684 


Although  purchases  were  temporarily  of  large  importance  during  the 
depression  years,  purchased  land  in  the  national  forests  as  of  June  30, 
1954*  amounted  to  only  10  percent  of  the  total  national  forest  area. 
Lands  acquired  by  exchanges  of  national  forest  land  or  timber,  trans- 
fers from  other  Federal  agencies,  or  donations  constituted  only  5 
percent  of  the  total: 


June  30, 

June  30, 

1954 

Origin 

Area 

Proportion 

Area 

Proportion 

(Thousand 

(Thousand 

acres) 

(Percent) 

acres) 

(Percent) 

Reserved  public  domain  156, 109 

97.7 

154,336 

85.2 

Purchases 

2,996 

1.9 

18,369 

10.1 

Exchanges 

Transfers  from  other 

554 

0.3 

6,591 

3.6 

Federal  agencies 

100 

0.1 

1,353 

0.8 

Donations 

2 

• e 

409 

0.3 

Total 

i/ 159, 751 

100.0 

i/l81, 058 

100.0 

1 / Includes  experimental  areas  and  certain  land-utilization  areas 
administered  by  the  Forest  Service  prior  to  1954* 


Lands  originally  acquired  from  the  public  domain  thus  still,  make  up  85 
percent  of  the  national  forest  area.  They  also  contain  a considerably 
higher  proportion  of  the  timber  volume  in  the  national  forests. 

Purchases  for  national  forests  have  been  concentrated  in  the  East,  as 
shown  in  table  1?,  while  land  acquired  by  exchange  has  been  located 
primarily  in  the  West# 

National  Forest  Management  for  Multiple  Use 

The  basic  purpose  in  establishing  the  forest  reserves,  according  to  the 
Administration  Act  of  1897,  was  to  improve  and  protect  the  forest  within 
the  reservation,  or  for  the  purpose  of  securing  favorable  conditions  of 
water  flows,  and  to  furnish  a continuous  supply  of  timber  for  the  use 
and  necessities  of  citizens  of  the  United  States* 

Subsequent  legislation  has  also  recognized  the  importance  of  continued 
use  and  conservation  of  all  resources  in  the  national  fore  sis— including 
water,  timber,  recreation,  forage,  wildlife,  and  minerals®  Management 
of  the  national  forests  is  thus  geared  to  the  concept  of  "multiple  use" 
and  "sustained  yield"  of  all  resources  for  the  benefit  of  a wide  variety 
of  user  groups® 

Much  land  in  the  national  forests  is  primarily  suitable  for  public  owner- 
ship because  of  the  multiple  values  involved,  including  the  predominance 
of  water  and  the  growing  importance  of  recreation®  In  the  western  na- 
tional forests  are  found  the  headwaters  of  all  the  major  rivers  which 
run  through  the  various  western  States®  These  public  forests  provide 
the  water  supply  for  some  1,800  cities  and  towns,  more  than  15  million 
acres  of  irrigated  farm  lands,  and  thousands  of  power  plants  and  Indus™ 
trial  installations*  Management  of  national  forest  lards  for  water 
production  is  of  critical  importance  throughout  both  the  West  and  the 
East  to  insure  increasingly  important  supplies  of  usable  water  and  to 
protect  enormous  investments  in  irrigation,  power,  and  industrial 
developments* 

The  national  forests  also  support  hundreds  of  wood-using  plants  which 
ship  lumber,  plywood,  and  other  forest  products  to  all  parts  of  the 
Nation* 

Recreational  resources  in  the  national  forests  are  enjoyed  by  a great 
variety  of  users  who  in  1954,  for  example,  made  more  than  40  million 
visits  to  the  national  forests  to  enjoy  the  camping,  fishing,  hunting, 
and  other  recreational  values  of  these  public  lands* 

National  Forests  Include  37  Percent  of  Sawtimber  Volume 

The  85  million  acres  of  commercial  forest  land  in  the  national  forests 
contain  766  billion  board  feet,  or  37  percent  of  the  Nation’s  sawtimber 
resources  (table  6),  In  terms  of  softwoods,  the  national  forests  con- 
tain an  even  larger  proportion— 45  percent— of  the  present  sawtimber 
inventory  (table  7).  Sawtimber  stands  cover  well  over  half  of  the 
commercial  forest  land  in  the  national  forests,  including  extensive 
areas  of  old-growth  timber  in  the  western  States® 
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Table  17 . — Area  of  national  forest  land  by  origin,  and  by 
section  and  region,  June  30,  195** 

(United  States,  Coastal  Alaska  and  Puerto  Rico) 


Section  and  region  : 

Total  • 

area  ’ 

Reserved 

public 

domain 

Purchases 

Exchanges 

Transfers 

Donations 

Acres 

Acres 

Acres 

Acres 

Acres 

Acres 

North: 

New  England 

954, 806 

•• 

946,878 

3,661 

•• 

4,267 

Middle  Atlantic 

1,375,851 

•• 

1,372,644 

154 

2,870 

183 

Lake  States 

6,712,878 

1,151,298 

4,514,248 

1,025,019 

19,028 

3,285 

Central  States 

2,260,137 

13,036 

2,190,433 

40,283 

16,329 

56 

Plains 

206,602 

196,891 

657 

8,960 

54 

4o 

Total 

11,510,274 

1,361,225 

9,024,860 

1,078,077 

38,281 

7,831 

South: 

South  Atlantic 

3,141,786 

3,030,800 

68,720 

41,330 

936 

Southeast 

3,991,532 

187,338 

3,304,733 

84,862 

413,320 

1,279 

West  Gulf 

3,761,084 

951,864 

2,576,306 

103,280 

127,856 

1,778 

Total 

10,894,402 

1,139,202 

8,911,839 

256,862 

582,506 

3,993 

West : 


Pacific  Northwest 

24,506,752 

22,414,340 

53,149 

1,649,631 

347,442 

42,190 

California 

19,959,744 

18,495,134 

160,005 

1,222,847 

61,603 

20,155 

Northern  Rocky  Mtn. 

46,561,757 

44,954,412 

40,535 

1,191,198 

64,478 

311,134 

Southern  Rocky  Mtn. 

46,849,241 

45,216,922 

164,863 

1,192,365 

252,864 

22,227 

Total 

137,877,494 

131,080,808 

418,552 

5,256,041 

726,387 

395,706 

Coastal  Alaska 

20,742,380 

20,742,106 

•• 

263 

•• 

11 

Puerto  Rico 

33,068 

12,384 

14,065 

•• 

5,157 

1,462 

All  regions 

181,057,618 

154,335,725 

18,369,316 

6,591,243 

1,352,331 

409,003 
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Attention  has  frequently  been  directed  to  the  large  volume  of  old- 
growth  timber  remaining  in  the  national  forests.  There  are  a number 
of  reasons  for  this.  For  many  years  the  bulk  of  the  timber  harvested 
for  lumber*  pulpwood,  and  other  forest  products  was  cut  in  the  East 
and  western  logging  operations  were  centered  in  private  timber  stands 
which  were  in  general  more  accessible  and  of  higher  quality  than  the 
timber  on  those  portions  of  the  public  domain  which  the  Federal  Govern- 
ment had  retained  in  national  forests.  Much  of  the  land  in  the  western 
national  forests  is  in  remote  mountain  areas  of  rough  topography  that 
was  the  last  to  be  reached  in  the  process  of  utilizing  the  Nation’s 
old-growth  timber  resources.  Roads  suitable  for  timber  utilization 
have  generally  been  lacking,  and  this  has  meant  that  much  national 
forest  timber  has  been  beyond  the  economic  reach  of  logging  operators. 

For  many  years  there  was  little  demand  for  national  forest  timber  and 
at  times,  particularly  during  the  depression  years  of  the  1930's,  there 
was  considerable  pressure  from  the  timber  industries  to  withhold  na- 
tional forest  timber  from  a market  that  was  at  the  time  oversupplied 
with  privately  owned  timber. 

In  the  eastern  States,  most  of  the  lands  acquired  for  national  forests 
was  of  primary  importance  for  watersheds  or  consisted  of  lands  that  had 
been  cutover  and  heavily  burned.  Thus,  until  recently  these  eastern 
forests  also  offered  limited  opportunity  for  commercial  timber  sales. 

Since  the  outbreak  of  World  War  II,  however,  demands  for  public  timber 
have  increased  rapidly  and  the  volume  of  timber  cut  on  the  national 
forest  has  been  steadily  rising.  In  1954,  the  cut  of  national  forest 
timber  reached  5® 4 billion  board  feet,  or  2-1/2  times  the  cut  of  2.1 
billion  board  feet  in  1940®  Present  national  forest  policies  provide 
for  bringing  the  cut  of  national  forest  timber  up  to  the  maximum  level 
possible  under  sustained-yield  management. 

In  the  decades  ahead,  national  forest  timber  will,  and  should,  comprise 
a more  important  segment  of  the  raw  material  for  forest  industries,  in 
view  of  the  volume  and  quality  of  these  resources.  In  addition,  on 
private  timberlands  in  industrial  holdings,  the  cut  is  often  limited 
due  to  reduced  growing  stocks  or  efforts  to  build  up  a permanent  timber 
supply.  To  the  extent  possible  and  within  limits  of  sustained-yield 
capacity,  cutting  in  old-growth  stands  in  the  western  national  forests 
should  sustain  a substantial  part  of  the  forest  industries  until  suf- 
ficient young-growth  timber  matures  on  private  lands  to  permit  cutting 
in  balance  with  productive  capacity  on  both  private  and  Federal  lands. 

National  Forests  of  Major  Importance  in  West 

The  national  forests  are  of  major  importance  in  the  western  economy 
since  they  account  for  52  percent  of  all  the  commercial  forest  land  in 
the  western  States  and  4B  percent  of  the  present  volume  of  sawtimber 
in  the  West.  Nearly  6.1  million  acres,  or  72  percent  of  the  85  million 
acres  of  commercial  forest  land  in  all  of  the  national  forests,  is  in 
the  western  regions  (table  18).  National  forests  in  the  North  and 
South  each  contain  about  10  million  acres  of  commercial  forest  land 
and  in  Coastal  Alaska  about  3-1/2  million  acres.  In  terns  of  sawtimber. 
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Table  18. — Area  of 

commercial  forest  land  and  volume 

of  timber 

in  the 

national  forests,  by 

section  and  re 

gion,  1953 

(United  States  and  Coastal  Alaska) 

Section  and  region 

• • 

♦ • 

: Commercial  : 

: forest  land  : 

• ® 

• • 

Savtimber  * 

Growing  stock 

Thousand 

Million 

Million 

acres 

bd.  ft. 

cu.  ft. 

North : 

New  England 

822 

2,310 

1,038 

Middle  Atlantic 

1,339 

1,691 

903 

Lake  States 

5,895 

5,652 

3,199 

Central  and  Plains 

2,226 

3,454 

1,186 

Total 

10,282 

13,107 

6,326 

South: 

South  Atlantic 

2,783 

6,258 

1,961 

Southeast 

3,892 

8,210 

2,404 

West  Gulf 

3,697 

8,748 

2,379 

Total 

10,372 

23,216 

6,744 

West : 

Pacific  Northwest 

17,109 

308,907 

59,694 

California 

8,573 

178,913 

32,086 

Northern  Rocky  Mtn. 

21,627 

108,232 

28,378 

Southern  Rocky  Mtn. 

13,351 

50,^76 

12,732 

Total 

60,660 

646,528 

132,890 

Coastal  Alaska 

3,445 

82,524 

17,139 

All  regions 

84,759 

765,375 

163,099 
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the  western  national  forests  are  of  even  larger  importance  relative 
to  the  eastern  forests,  with  647  billion  board  feet,  or  85  percent, 
of  all  national  forest  sawtimber. 

As  indicated  previously,  areas  of  old-growth  timber  in  the  western 
national  forests  have  not  as  yet  been  opened  up  for  utilization  and 
management.  Access  road  construction  and  maintenance  is  of  particular 
importance  as  a means  of  lessening  the  volumes  of  overmature  timber 
lost  annually  to  insects  and  other  destructive  agents  and  bringing  the 
cut  into  line  with  sustained-yield  capabilities. 

Management  of  National  Forests  Becoming  More  Intensive 

On  recently  cut  national  forest  lands,  productivity  for  future  timber 
crops  has  been  rated  relatively  good,  averaging  81  percent  '’high”  pro- 
ductivity, 16  percent  "medium,  " and  only  3 percent  "low"  (table  11). 

Over  the  years,  fire  protection  has  been  extended  to  all  national 
forest  lands  and  protection  is  now  considered  adequate  in  average 
years  on  88  percent  of  the  total  area  requiring  protection.  Areas 
burned  have  been  steadily  reduced  and  in  1952,  for  example,  the  area 
burned  amounted  to  only  0.1  percent  of  the  total  area  protected. 
Control  of  insects,  diseases,  and  other  pests  also  has  been  strength- 
ened, and  through  such  measures  as  aerial  spraying  against  spruce 
and  pine  timber  infested  with  defoliators,  for  example,  a good  begin- 
ning has  been  made  in  reducing  the  great  losses  of  timber  caused  by 
epidemics  of  insects  and  diseases. 

Some  of  the  nonstocked  national  forest  lands  also  have  been  planted, 
although  the  rate  of  planting  is  still  relatively  low.  In  1953*  for 
example,  planting  on  national  forests  amounted  to  53*000  acres,  or  7 
percent  of  the  total  planting  by  all  agencies.  The  area  of  successful 
plantations  in  the  national  forests  in  1952  totaled  1.4  million  acres, 
or  27  percent  of  all  acceptable  plantations  in  the  United  States. 

About  4«6  million  acres,  however,  are  still  classed  as  plantable. 

Adjustments  in  National  Forest  Areas 

The  system  of  national  forests,  initiated  more  than  60  years  ago, 
over  the  years  is  believed  to  have  stood  the  test  of  time.  Intermit- 
tently questions  have  been  raised  as  to  whether  it  is  desirable  public 
policy  to  continue  a system  of  national  forests  or  to  dispose  of  all 
or  substantial  portions  of  these  lands  to  individuals  or  to  States  or 
local  governments.  The  continuing  policy  of  the  Executive  Branch  and 
the  Congress,  however,  since  establishment  of  the  national  forests  has 
been  one  of  strong  support. 

At  the  same  time,  with  changing  conditions  land  policies  need  to  be 
adjusted  to  meet  new  economic  or  social  situations.  The  boundaries 
of  the  national  forests,  for  example,  should  be  subject  to  continuing 
scrutiny  and  to  adjustments  which  will  facilitate  more  efficient 
management  of  both  public  and  private  land  holdings.  There  are  also 
situations  where  certain  national  forest  lands  should  be  offered  for 
sale  to  private  ownership,  as  for  example  small  isolated  tracts  or 
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narrow  projecting  strips  largely  outside  established  boundaries,  lands 
immediately  adjacent  to  urban  areas,  or  tracts  suitable  for  townsites, 
when  such  lands  are  suitable  for  private  ownership  and  better  adapted 
to  such  purposes  than  to  national  forest  uses.  Exchanges  of  national 
forest  land  for  other  public  or  private  land,  and  transfers  of  land 
between  public  agencies,  also  offer  opportunities  for  bringing  about 
more  efficient  administration  of  both  national  forests  as  well  as  other 
private  or  public  land  holdings.  Subject  to  such  adjustments,  it  is 
believed  that  the  national  forest  system  is  sound  and  that  its  contin- 
uation and  further  development  is  desired  by  the  American  people. 

The  commercial  timberlands  in  the  national  forests  can  play  an  increas- 
ingly important  role  in  furnishing  the  Nation  with  continuous  supplies 
of  timber  products  of  desirable  kinds  and  quality,  sustaining  forest 
industries  and  communities,  providing  a steady  employment  base  often  % 
in  areas  of  underemployment,  helping  the  Nation  meet  possible  emergency 
needs,  managing  areas  for  demonstration  of  timber-growing  practices, 
and  providing  leadership  and  stimulus  to  private  forest  land  management. 
In  recent  years,  the  national  forests  have  furnished  about  10  percent 
of  the  Nation's  total  sawtimber  cut.  Through  intensive  management 
these  public  lands  have  the  potential  to  provide  a larger  base  for 
forest  industries  and  an  increased  share  of  the  Nation's  timber  needs. 

Other  Federal  Lands  Contribute  to  Timber  Supply 

The  18.4  million  acres  of  commercial  forest  land  under  Federal  admin- 
istration other  than  in  national  forests  represent  about  4 percent  of 
the  commercial  forest  area  (table  1).  Federal  agencies  other  than  the 
Forest  Service  also  administer  about  one-third  of  the  noncommercial 
forests,  including  both  productive  lands  reserved  from  timber  use  in 
the  national  parks  and  large  areas  of  open  woodland  and  other  types 
of  limited  commercial  value  for  timber. 

Areas  administered  by  the  Indian  Service,  comprising  7 million  acres 
of  commercial  forests,  are  included  with  other  Federal  holdings  because 
of  their  Federal  administration®  These  lands  are  not  strictly  Federal 
lands  but  are  held  in  trust  status  on  a temporary  basis  pending  ultimate 
disposal  to  the  Indians®  Most  of  the  Indian  lands  are  located  in  the 
western  regions  and  the  Lake  States  (table  19). 

Commercial  forest  lands  administered  by  the  Bureau  of  Land  Management, 
totaling  6.3  million  acres,  include  2.1  million  acres  of  valuable  timber 
lands  in  the  reconveyed  Oregon  and  California  and  Coos  Bay  land  grants 
in  western  Oregon,  plus  scattered  forested  areas  located  chiefly  on  the 
vacant,  unappropriated,  and  unreserved  public  domain  in  the  western 
States  and  Coastal  Alaska.  These  vacant  public-domain  lands  under 
certain  conditions  are  subject  to  sale  or  other  disposal  to  private 
ownership. 

The  5 million  acres  of  commercial  forest  land  in  Federal  holdings, 
other  than  the  national  forests  or  lands  administered  by  the  Indian 
Service  and  the  Bureau  of  Land  Management,  are  largely  in  military 
reservations,  game  refuges,  land-utilization  areas,  and  reclamation, 
flood  control,  and  power  development  areas.  These  lands  are  concen- 
trated in  the  South  but  with  substantial  areas  also  located  in  the  North. 
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Table  19.--Area  of  commercial  forest  land  and  volume  of  timber  In  Federal  holdings 
other  than  national  forests,  by  section  and  region,  1953 
(United  States  and  Coastal  Alaska) 


Section  and  region 

Commercial  forest  land 

Sawtinber 

Growing 

j Total 

! Indiani/ I 

Bur.  of  Land  : 
Managements/  : 

Other 

stock 

Thousand  Thousand 

Thousand 

Thousand 

Million 

Million 

acres 

acres 

acres 

acres 

bd.  ft. 

cu.  ft. 

North: 

New  England 

82 

•• 

• • 

82 

122 

55 

Middle  Atlantic 

202 

•• 

202 

266 

155 

Lake  States 

1,645 

1,119 

67 

459 

2,538 

1,069 

Central  and  Plains 

883 

369 

5 

509 

1,334 

599 

Total 

2,812 

1,488 

72 

1,252 

4,260 

1,878 

South: 


South  Atlantic 

701 

47 

.. 

654 

1,547 

470 

Southeast 

2,345 

46 

28 

2,271 

4,370 

1,262 

West  Gulf 

778 

24 

126 

628 

1,254 

381 

Total 

3,824 

117 

154 

3,553 

7,171 

2,113 

West : 

Pacific  Northwest 

5,541 

2,763 

2,660 

118 

90,175 

17,201 

California 

497 

133 

324 

40 

10,156 

1,825 

Northern  Rocky  Mtn. 

2,111 

822 

1,206 

83 

7,H3 

1,870 

Southern  Rocky  Mtn. 

2,775 

1,622 

1,097 

56 

10,034 

2,014 

Total 

10,924 

5,340 

5,287 

297 

117,478 

22,910 

Coastal  Alaska 

805 

20 

785 

•• 

6,212 

1,290 

All  regions 

18,365 

6,965 

6,298 

5,102 

135,121 

28,191 

1 / Because  of  different  definitions  of  commercial  forest  land,  figures  for  these 
ownerships  my  vary  from  published  figures  of  the  public  agencies  concerned . 
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Federal  lands  other  than  the  national  forests  support  relatively  heavy 
volumes  of  sawtimber,  aggregating  135  billion  board  feet,  or  nearly  7 
percent  of  the  total  sawtimber  resource  (tables  6 and  19) • Approxi- 
mately 56  percent  of  these  lands  supports  sawtimber  stands,  or  nearly 
the  same  proportion  as  on  the  national  forests  (table  5)»  Growing 
stock  totals  28  billion  cubic  feet,  or  5»4  percent  of  the  Nation’s 
total  (tables  7 and  19) • These  timber  volumes,  as  in  the  case  of  area, 
are  largely  concentrated  in  the  western  regions. 

Management  of  Federal  Lands  Relatively  Good 

The  productivity  of  recently  cut  lands  in  the  various  classes  of 
Federal  holdings  other  than  the  national  forests  averages  about  the 
same  as  on  the  national  forests — close  to  80  percent  "high"  productiv- 
ity, and  only  about  3 percent  "low"  productivity  (table  II).  This  is 
considerably  better  than  the  average  ratings  for  all  forest  land 
holdings. 

Fire  protection  in  the  United  States  and  Coastal  Alaska  has  been 
extended  to  all  but  3 percent  of  the  commercial  and  noncommercial 
forest  lands  in  Indian  holdings,  essentially  all  of  the  forests  ad- 
ministered by  the  Bureau  of  Land  Management,  and  all  but  7 percent 
of  the  "miscellaneous"  Federal  holdings.  On  73  percent  of  the  total 
forest  area  of  these  Federal  holdings,  protection  is  considered  ade- 
quate in  average  years.  In  1952  the  area  burned  on  Federal  lands 
other  than  the  national  forests  averaged  about  0.3  percent  of  the 
area  needing  protection. 

Tree  planting  on  Federal  holdings  other  than  national  forests  covered 
about  2k, 700  acres  in  1953,  or  3 percent  of  the  area  planted  by  all 
agencies.  Roughly  a million  acres  of  these  Federal  lands  is  considered 
plantable  commercial  forest  land. 

STATE  AND  LOCAL  PUBLIC  OWNERSHIPS 

Commercial  forest  lands  owned  by  the  States  comprise  19.2  million 
acres,  or  4 percent  of  the  total  commercial  forest  land  (tables  1 and 
20).  Most  of  these  State  holdings— 65  percent— are  located  in  the 
northern  States,  chiefly  in  Michigan,  Minnesota,  and  Pennsylvania. 

About  25  percent  of  the  State  lands  are  found  in  the  West,  mainly  in 
Washington,  Idaho,  Oregon,  and  Montana.  About  10  percent  are  located 
in  the  South. 

County  holdings  total  about  7 million  acres  of  commercial  forest  land, 
and  municipal  and  other  local  public  holdings  about  1 million  acres, 
or  a combined  total  of  1.6  percent  of  all  commercial  forest  land.  More 
than  80  percent  of  these  holdings  are  located  in  the  North,  chiefly  in 
Minnesota  and  Wisconsin. 

Present  Timber  Volumes  Relatively  Low 

The  commercial  forests  in  State  and  local  public  ownerships  include 
some  well-timbered  areas,  particularly  in  the  West,  but  on  the  average 
are  not  as  well  stocked  as  the  forests  held  by  other  owner  classes. 
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Table  20. ""Commercial  forest  land  and  timber  volume  in  State,  county 

municipal  ownerships,  by  section  and  region,  1953 
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Thus  the  State-owned  lands  account  for  3»9  percent  of  the  commercial 
forest  land  but  only  3.1  percent  of  the  sawtiraber  volume  (tables  1 and 
6).  County  and  municipal  holdings  make  up  1.6  percent  of  the  commercial 
forest  area  but  only  0.6  percent  of  the  sawtimfoer  volume.  Only  16  per- 
cent of  the  State  and  local  public  holdings  support  sawtimber  stands, 
or  far  less  than  the  average  of  37  percent  for  all  ownerships  (table  5)« 
The  proportion  of  nonstocked  areas — 16  percent — is  about  double  the 
proportion  for  all  forest  ownerships. 

The  forest  lands  owned  by  States  and  counties  in  the  East  were  largely 
acquired  through  tax  delinquency  and  purchase,  while  in  the  West  the 
State  lands  chiefly  represent  the  remnants  of  land  grants  received  from 
the  Federal  Government.  Considerable  portions  of  the  6 million  acres 
of  noncommercial  forest  lands  in  State  and  local  public  ownerships  have 
been  reserved  by  States  and  local  governments  for  recreational  purposes, 
notably  including  the  New  York  State  Forest  Preserve  and  scattered  parks 
in  various  other  States. 

Management  and  Protection  Efforts  Increasing 

Ratings  of  productivity  on  recently  cut  State  lands  averaged  77  percent 
"high, " compared  with  76  percent  for  county  lands  and  93  percent  for 
municipal  and  other  public  holdings  (table  11).  About  5 percent  of  the 
State  lands  and  a negligible  proportion  of  other  recently  cut  local 
public  lands  were  rated  "low"  in  productivity. 

Fire  protection  is  relatively  good  on  State  and  local  public  holdings. 
About  76  percent  of  the  total  area  of  commercial  and  noncommercial 
forest  land  is  given  adequate  protection  in  average  years,  and  only  7 
percent  of  the  total  area  is  without  organized  fire  protection.  Areas 
burned  in  1952  averaged  0.8  percent  of  all  forest  lands  owned  by  the 
States  and  local  public  agencies. 

The  tree  planting  record  of  State  and  local  public  agencies  has  also 
been  relatively  good  and  these  agencies  now  have  a total  of  1.2  million 
acres  of  plantations.  In  1953,  about  64,000  acres  of  land  were  planted, 
or  roughly  9 percent  of  the  total  plantations  established.  It  is  esti- 
mated that  an  additional  3-3  million  acres  are  suitable  for  planting. 

State  and  Other  Public  Holdings  Important  Locally 

Though  constituting  a relatively  small  part  of  the  total  commercial 
forest  land.  State  and  local  public  holdings  have  an  important  place 
in  the  future  timber-supply  picture  for  a number  of  the  States.  In 
addition.  State  agencies  play  a major  role  in  forestry  programs  on 
private  lands  throughout  the  country. 

As  in  the  case  of  Federal  lands,  multiple  uses — for  timber,  recreation, 
game,  and  water— are  important  on  a large  part  of  the  State  and  local 
public  forest  lands.  Many  of  these  holdings,  particularly  in  the  East, 
have  been  placed  under  permanent  administration  in  organized  State  or 
county  forests,  although  other  areas  are  not  specifically  managed  or 
are  available  for  sale  to  private  owners.  Considerable  areas  of 
scattered  tracts,  especially  in  the  West,  are  administered  by  State 
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Land  Boards.  In  some  cases.  State  and  county  lands  are  too  scattered 
for  efficient  management  and  there  is  need  to  consolidate  certain 
holdings  for  more  effective  management. 

KEY  PROBLEMS  OF  OWNERSHIP 

Review  of  forestry  progress  clearly  indicates  that  the  greatest  advances 
in  protection  and  management  of  commercial  forest  land  and  timber  re™ 
sources  have  been  made  on  the  holdings  of  the  forest  industries  and 
public  agencies.  Together  these  ownerships  represent  39  percent  of  all 
commercial  forest  lands.  The  poorest  forest  conditions  and  the  most 
difficult  problems  of  ownership  are  found  on  the  small  holdings  of 
farmers  and  "other"  private  owners,  many  of  whom  hold  their  lands  pri- 
marily for  purposes  other  than  timber  growing.  In  th©  aggregate,  these 
farm  and  "other"  private  ownerships  include  61  percent  of  the  Nation !s 
commercial  forests.  For  many  years,  they  have  supplied  a large  propor- 
tion of  the  logs,  pulpwood,  and  other  raw  material  used  by  forest 
industries. 

If  prospective  timber  requirements  are  to  be  met,  it  is  evident  that 
most  private  and  public  forest  holdings  must  yield  substantially  more 
timber  than  is  presently  grown  or  cut  from  these  lands.  There  are 
various  reasons  for  the  lack  of  management  on  most  forest  properties, 
some  of  which  are  technical,  some  economic,  and  some  psychological  in 
nature . 

In  recognition  of  the  complexity  of  forestry  problems,  a variety  of 
programs  have  been  developed  in  the  United  States  aimed  at  improving 
the  protection  and  management  of  both  private  and  public  forest  lands. 

In  developing  new  or  more  adequate  programs  to  meet  current  problems 
and  changing  conditions  in  the  future,  facts  of  forest  ownership  will 
be  of  key  importance.  Landowners®  decisions  are  influenced  by  various 
factors,  most  of  which  are  of  undetermined  importance.  Difficult 
policy  questions  relating  to  ownership  are  necessarily  involved  in 
appraising  the  need  for  program  modifications,  some  of  which  represent 
broad  issues  which  extend  far  beyond  the  limits  of  forestry. 

As  an  illustration  of  these  problems  of  ownership,  the  question  is 
frequently  raised  as  to  what  is  a desirable  balance  between  public 
and  private  ownership,  and  between  various  classes  of  private  and 
public  holdings.  Part  of  this  question  involves  the  extent  to  which 
large  forest  industries  should  further  expand  their  holdings  of  com- 
mercial forest  land  through  purchase  and  consolidation  of  small  private 
ownerships. 

In  connection  with  programs  of  assistance  to  landowners,  another 
important  question  relates  to  the  possible  limitation  of  available 
funds  and  manpower  to  assist  selected  classes  of  owners,  such  as  owners 
of  the  better  forest  lards,  particular  types  of  owner,  or  owners  of  the 
larger  holdings  who  in  general  appear  to  be  more  responsive  to  forestry 
programs  than  owners  of  small  holdings.  By  concentrating  programs  on 
owners  of  more  than  30  acres  of  commercial  forest  land,  for  example, 
half  of  all  fans  and  miscellaneous  "other"  private  holdings  might  be 
eliminated  with  a loss  of  coverage  of  only  6 percent  of  the  total 
commercial  forest  land  area. 
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Another  continuing  question  relates  to  the  desirable  intensity  of 
management  of  public  forests  and  the  balance  that  should  be  maintained 
between  timber  and  other  alternative  uses  of  public  lands.  As  a final 
illustration,  the  question  is  often  posed  as  to  what  degree  of  respon- 
sibility forest  industries  should  assume  for  improving  the  cutting 
practices  of  woods  operators  cutting  on  the  lands  of  farmers  and 
miscellaneous  "other"  private  owners. 

These  are  a few  of  the  issues  pertaining  to  ownership  that  must  be 
appraised,  tentatively  answered,  and  continuously  studied  in  formu- 
lating and  executing  programs  for  American  forestry. 
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FINANCIAL  AND  ECONOMIC  FACTORS 


INTRDKJCTION 

In  addition  to  the  factors  discussed  previously,  economic  and  financial 
considerations  bear  on  the  future  supply  of  timber.  Whether  prosperity 
or  depression  prevails  in  the  future,  the  economic  climate  will  be  a 
major  factor  influencing  the  timber  resource.  As  already  indicated,  this 
report  envisions  an  expanding  economy  — rapid  population  growth,  moder- 
ate outlays  for  national  security,  a favorable  price  relationship  for 
timber  products,  and  a gross  national  product  in  the  year  2000  at  least 
double  the  1950  level.  Within  this  framework,  the  demand  for  timber  is 
expected  to  expand  substantially . If  this  demand  is  to  be  met,  in- 
creased expenditures  will  be  necessary  for  forest  protection,  timber- 
stand  improvement,  planting  and  other  cultural  practices.  Forestry  on 
private  land  will  become  more  and  more  a business  venture  and  the  demand 
for  publicly-owned  timber  is  likely  to  increase. 

As  in  any  business  enterprise,  financial  factors  will  strongly  affect  the 
future  of  forestry.  Cost  factors  suoh  as  interest  and  wage  rates,  an- 
ticipated profits  and  risk,  and  the  availability  of  capital  in  some 
degree  influence  the  decisions  of  all  the  several  million  owners  of 
forest  land. 

The  forest  industries  in  this  country  represent  large  investments  in 
harvesting,  manufacturing,  and  marketing  facilities  and  nearly  400 
million  acres  of  forest  land  are  in  private  ownership.  To  operate  these 
forest  holdings  and  industrial  facilities  involves  not  only  the  ever- 
increasing  use  of  capital  but  also  risk  of  loss  from  fire,  pests,  wind- 
storm and  other  hazards . In  forestry  the  long-term  nature  of  the  timber 
resource  creates  tax  and  credit  problems  which  have  not  yet  been  fully 
met  and  which  call  for  attention.  Closely  related  to  credit  is  in- 
surance, and  in  fact  without  insurance  it  is  doubtful  if  some  credit 
problems  can  be  solved.  All  three  — taxes,  credit,  and  insurance  — 
are  financial  considerations  which  can  either  be  deterrents  or  incentives 
to  private  forestry  and  the  future  supply  of  timber. 

TAXATION 

Three  types  of  taxes  have  a strong  bearing  on  forestry:  property  taxes, 

income  taxes,  and  death  taxes.  Each  has  special  aspects  and  problems . 

fVgE§£tzJX^i 

Frequently  cited  as  a main  reason  for  accelerated  cutting  of  timber  to 
avoid  accumulation  of  fixed  charges,  the  property  tax  has  been  objected 
to  because  of  the  heavy  financial  burden,  and  because  of  the  requirement 
for  annual  payment  where  there  is  no  annual  income . 

In  recent  years  a combination  of  factors  has  reduced  to  some  extent  the 
importance  of  the  property  tax  as  a forestry  deterrent  and  under  the 
economic  assumptions  mentioned  previously  this  trend  may  continue. 


- 1 - 


First,  as  a source  of  revenue,  property  taxes  have  continued  to  decline 
in  relative  importance.  Fifty  years  ago  half  of  all  State  revenues  and 
nearly  three-quarters  of  county  revenues  came  from  the  property  tax. 

Today  less  than  2 percent  of  State  and  about  half  of  local  revenues  are 
derived  from  this  source . 

Second,  progress  in  the  reorganization  of  local  government  has  helped  to 
hold  down  the  tax  burden.  The  total  number  of  governmental  units  in  the 
United  States  declined  25  percent  from  19^2  to  1952.  This  reduction  was 
mostly  in  school  districts  and  townships. 

Third,  higher  Federal  income  tax  rates  of  recent  years  have  had  the 
indirect  result  of  reducing  the  effective  burden  of  the  property  tax  and 
other  carrying  charges  as  such  costs  are  deductible  from  the  taxpayer's 
gross  income.  The  local  tax  collector  is  merely  receiving  part  of  what 
the  Federal  tax  collector  would  otherwise  receive. 

Finally,  in  recent  years  inflationary  forces  have  worked  to  the  tempo- 
rary advantage  of  the  property  owner  since  tax  rates  and  assessments 
tend  to  lag  behind  the  upward  movement  of  the  general  price  level. 
Nevertheless  annual  property  taxes  on  deferred  yield  timber  properties 
still  constitute  a significant  factor  tending  to  discourage  investment 
in  forests  and  to  foster  premature  cutting. 

Inequitable  distribution  of  the  property  tax  among  individual  property 
owners  is  frequently  a problem  since  there  is  a tendency  in  forest  land 
assessment  for  low  value  properties  to  be  over-assessed  and  for  high 
value  properties  to  be  under-assessed.  Improvement  in  the  assessment  of 
timber  and  forest  land  has  lagged  behind  advances  in  the  practice  of 
assessing  other  and  generally  more  productive  classes  of  property.  But 
there  has  been  some  progress  in  understanding  the  elements  of  timber  and 
forest  land  appraisal,  in  the  preparation  of  comprehensive  assessment 
manuals,  and  in  training  assessors.  The  substantial  progress  made  by  a 
few  States,  however,  has  not  spread  to  others  where  assessors  are  often 
underpaid,  under-staffed,  and  without  proper  guides  for  appraisal  work. 
Improved  assessment,  based  15)011  aerial  photography  and  other  modern 
methods,  is  today  a basic  need.  Only  by  accurate  appraisal  and  as- 
sessment can  the  tax  burden  be  equitably  distributed  among  property 
owners , 

The  inherent  disadvantage  of  the  annual  property  tax  in  respect  to  de- 
ferred yield  forests  may  be  minimized  by  managing  a forest  so  that  income 
is  realized  annually  or  at  short  intervals  or  the  tax  itself  may  be 
modified.  Development  in  the  first  direction  is  taking  place  and  eventu- 
ally may  do  much  to  make  the  annual  property  tax  less  burdensome. 
Modification  of  the  property  tax  has  taken  various  forms.  In  earlier 
years  emphasis  was  on  exemptions,  rebates,  and  bounties.  Much  attention 
also  has  been  devoted  to  a yield  tax  under  which  timber  is  exempt  from 
annual  taxation  and  instead  is  taxed  on  the  gross  value  of  the  timber 
when  cut  — with  annual  taxes  levied  only  on  the  land.  Fourteen  States 
now  have  yield  tax  laws  but  in  11  of  these  classification  of  forest  land 
is  optional  and  the  yield  tax  is  used  very  little . In  the  remaining 
three  States  the  yield  tax  is  mandatory,  but  even  here  its  operation  has 
not  been  without  difficulty.  Somewhat  similar  to  yield  taxes  are  sever- 
ance taxes  which  are  in  effect  in  six  States. 
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Even  though  the  property  tax  is  not  at  present  the  deterrent  that  it  has 
been  or  has  been  thought  to  be,  continued  emphasis  on  improved  assessment 
is  needed  so  that  the  tax  burden  may  be  equitably  distributed.  Also, 
efforts  should  be  continued  to  devise  modifications  of  the  property  tax 
so  as  to  better  meet  the  needs  of  both  forest  land  owners  and  government. 

Income.  Taxes 

The  Federal  Government  and  many  States  levy  net  income  taxes,  but  State 
income  tax  rates  are  relatively  low,  for  the  most  part  not  exceeding  5 
percent . Changes  in  income  tax  laws  have  been  made  in  recent  years  and 
others  have  been  proposed  that  affect  forestry  operations.  The  more  im- 
portant of  these  have  been  the  timber  capital  gains  amendment  of  1943 
(often  referred  to  as  Section  U7-k» ) , provision  for  accelerated 
amortization  of  industrial  facilities,  and  proposals  that  planting  costs 
be  treated  as  deductible  expenses , 

The  1943  timber  capital  gains  amendment  to  the  Internal  Revenue  Code  in 
effect  permits  the  taxpayer  who  cuts  timber  to  treat  as  a capital  gain 
or  loss  the  difference  between  the  cost  of  the  timber  cut  and  its  fair 
market  value  as  stumpage.  The  difference  between  the  fair  market  value 
of  stumpage  and  proceeds  from  sale  of  resulting  products  (less  processing 
costs)  must  be  treated  as  ordinary  income.  Capital  gains  possess  tax 
advantages  not  enjoyed  by  ordinary  income.  In  the  case  of  individual 
taxpayers  capital  gains  may  be  taxed  at  one-half  the  rate  applying  to 
ordinary  income;  and  in  the  case  of  individual  and  corporate  taxpayers, 
the  tax  on  capital  gains  is  subject  to  a ceiling  of  25  percent,  or  in 
some  cases  7,6  percent,  of  such  gain  irrespective  of  the  taxpayers 
bracket , 

The  1943  amendment  was  justified  primarily  on  two  grounds.  First,  it 
would  remove  inequity  by  making  available  to  taxpayers  who  cut  timber 
the  benefits  of  capital  gains  treatment  already  enjoyed  by  taxpayers  who 
sold  timber  outright.  Second,  it  would  act  as  an  incentive  to  the 
practice  of  forestry  by  making  timber  growing  more  attractive  and  thus 
stabilizing  the  ownership  of  forest  properties.  While  timber  owners  have 
received  substantial  tax  advantages  from  the  1943  amendment,  no  infor- 
mation is  available  regarding  either  the  extent  to  which  tax  receipts 
have  been  affected  or  the  extent  of  improvements  in  forest  practices 
that  have  resulted. 

In  order  to  meet  the  industrial  needs  of  a wartime  emergency,  a Federal 
tax  amortization. program  was  initiated  at  the  outbreak  of  the  Korean  War. 
This  provided  for  tax  write-off  over  a 5*»F©&r  period  of  such  part  of  the 
investment  in  new  industrial  facilities  as  was  certified  as  essential  to 
the  national  defense  during  the  emergency.  This  proportion  varied  for 
the  most  part  from  40  to  60  percent  of  total  new  plant  investment.  In 
administering  this  program  as  applied  to  forest  industries  availability 
of  current  and  prospective  supplies  of  timber  was  regarded  as  an  im- 
portant consideration  in  order  to  encourage  new  processing  facilities 
where  there  was  an  adequate  raw  material  supply. 


1/  Under  the  Internal  Revenue  Code  of  1954  this  is  now  Section  63I, 
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Under  this  tax  program  applications  were  filed  for  3 65  plant  expansions 
or  new  plants  to  produce  pulp  and  paper,  veneer  and  plywood,  and  other 
forest  products.  These  proposed  expansions  represented  plant  investments 
of  $1.6  billion  and  a possible  additional  drain  on  the  timber  resource 
of  nearly  13  million  cords . Applicants  were  required  to  indicate  spe- 
cific intentions  and  plans  for  wood  procurement  including  use  of  hard- 
woods, for  example,  in  areas  of  deficient  softwood  supply.  It  was 
expected  that  individual  companies  would  adhere  to  such  indicated  con- 
ditions for  at  least  the  period  of  accelerated  tax  amortization. 

No  over-all  evaluation  of  the  accomplishments  of  this  program  has  been 
attempted.  It  is  evident  that  rapid  expansion  of  plant  capacity  was 
encouraged.  Attention  was  directed  to  the  importance  of  timber  supply 
and  the  need  in  many  cases  for  expanded  forestry  efforts  to  provide 
adequate  raw  materials . Some  construction  of  new  facilities  in  timber 
deficit  areas  was  avoided.  Greater  use  of  the  abundant  hardwood  supply 
for  pulp  and  paper  was  encouraged.  On  the  other  hand,  and  particularly 
where  specific  intentions  for  wood  procurement  were  not  adhered  to,  the 
accelerated  expansion  increased  the  over-cutting  of  preferred  species 
in  certain  areas  and  accentuated  the  need  for  more  aggressive  forestry 
programs. 

Deduction  of  planting  costs  from  gross  income  as  an  operating  expense 
for  the  year  in  which  incurred  has  frequently  been  urged  as  an  incentive 
to  reforestation.  At  the  present  time  planting  costs  must  be  capi- 
talized, that  is  treated  as  an  investment  to  be  deducted  from  the  selling 
price  at  time  of  harvest  in  order  to  determine  the  gain  or  loss.  While 
the  proposed  change  would  almost  certainly  lead  to  some  increased  plant- 
ing, its  extent  is  difficult  to  estimate.  Current  tax  revenues  would  be 
reduced  although  the  tax  loss  would  tend  to  be  offset  in  the  future  as 
the  planted  tree  reached  maturity  and  produced  taxable  income.  An  ob- 
jection from  the  standpoint  of  the  timber  grower  to  treating  planting 
costs  as  deductible  expenses  is  that  this  night  jeopardize  the  capital 
gains  treatment  that  he  now  enjoys.  Thus,  if  timber  were  treated  as  an 
ordinary  asset  at  time  of  planting  (as  by  "expensing"  planting  costs), 
it  might  lose  its  preferred  position  as  a capital  asset  at  time  of 
harvest . 


De^thJTflxgfl 

The  Federal  estate  tax  is  payable  in  full  15  months  after  a decedent's 
death.  Inheritance  and  estate  taxes  imposed  by  the  States  vary  as  to 
time  of  payment  but  the  requirement  is  usually  12  to  18  months  after 
death.  Because  of  this  relatively  short  time  it  may  be  necessary  to 
sell  iiwiature  timber  to  secure  the  necessary  funds,  and  death  taxes  may 
thereby  become  a deterrent  to  forestry.  Undue  hardship  on  the  estate 
may  be  the  basis  for  extending  the  period  of  payment  for  an  extended 
period  of  years  with  interest  usually  amounting  to  4 percent  or  more. 
Such  hardship  though  is  strictly  defined,  and  authority  to  extend  the 
period  of  payment  is  used  sparingly. 

Since  corporate  holdings  are  not  subject  to  death  taxes,  and  since  the 
smaller  estates  may  be  entirely  or  partially  exempt,  the  problem  would 
arise  chiefly  in  the  case  of  the  larger  individual  estates . In  this 


connection,  although  the  problem  does  not  appear  to  be  acute,  the 
approach  used  in  Great  Britain  is  of  interest  as  one  method  of  allevi- 
ating such  hardship  as  may  occur.  There,  death  taxes  are  levied  on  net 
timber  receipts  and  need  not  be  paid  until  the  timber  is  harvested. 
Expenses  taken  into  account  in  calculating  net  receipts  include  logging 
and  selling  costs  and  in  some  cases  expenses  of  replanting  and  manage- 
ment. If  the  new  owner  dies  before  the  earlier  death  tax  has  been  dis- 
charged, the  unpaid  balance  is  canceled  and  the  timber  is  again  valued 
and  a new  death  tax  calculated. 

Because  of  the  large  Federal  and  State  holdings  in  some  areas,  increasing 
attention  is  being  given  to  the  contributions  in  lieu  of  taxes  mad©  to 
local  governments . Various  provisions  for  such  payments  have  been  en- 
acted both  by  the  Federal  Government  and  by  many  of  the  States  in  years 
past.  Some  of  these  provisions  call  for  a sharing  of  revenues  derived 
from  public  lands  while  others  provide  for  fixed  payments  per  acre  or  for 
payments  based  upon  property  value , in  some  cases  being  calculated  as  an 
exact  tax  equivalent. 

On  the  national  forests  revenue  sharing  payments  are  of  chief  importance. 
Twenty-five  percent  of  gross  receipts  is  paid  annually  to  the  counties 
in  which  a national  forest  is  situated  in  proportion  to  the  area  of 
national  forest  land  in  each  county.  Payments  to  local  governments  from 
national  forest  receipts  have  increased  sharply  in  recent  years  rising 
from  $1.1  million  in  1938  to  $16.4  million  in  1954.  In  this  period  the 
average  payment  from  the  ®25  percent  fund®  has  risen  from  less  than  1 
cent  to  10  cents  per  acre  of  national  forest  land.  Special  contributions 
provisions  apply  to  certain  national  forest  lands  in  Arizona,  New  Mexico, 
and  Minnesota  and  to  Bankhead-Jones  Title  HI  (Land  Utilization  Project) 
lands. 

The  question  frequently  arises  as  to  how  contributions  to  local  govern- 
ments on  account  of  national  forest  lands  compare  with  the  taxes  levied 
on  similar  land  in  private  ownership.  In  order  to  gain  a clearer  under- 
standing concerning  this*  the  Forest  Service  undertook  a sampling  study 
for  the  year  1952 . The  study  was  conducted  with  a three-fold  purpose ; 

(1)  to  estimate  amounts  that  might  b©  payable  on  national  forest  lands 
and  timber  if  such  amounts  were  equivalent  to  taxes  on  similar  property 
in  private  ownership;  such  amounts  are  referred  to  as  "estimated  taxes”, 

(2)  to  estimate  the  value  of  contributions  in  kind  such  as  certain  ex- 
penditures for  roads  and  fire  control  that  States  or  counties  would  be 
able  or  willing  to  spend  in  the  absence  of  Federal  outlays;  and  (3)  to 
compare  estimated  taxes  with  25  percent  fund  payments  and  contributions 
in  kind.  Detailed  studies  were  mad©  for  135  sample  counties  from  652 
counties  containing  national  forest  lands.  National  forest  lands  in 
these  counties  comprise  40  percent  of  the  total  national  forest  acreage 
in  the  continental  United  States . 
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Results  of  the  study-' were  as  follows: 


Estimated  tax,  calendar  year  1952 
25-percent  fund  payments,  fiscal 

year  1952  

Contributions  in  kind,  fiscal 
years  1950-1952,  average  annual 
Estimated  tax  as  percent  of 
25-percent  fund  payments  - - - 
Estimated  tax  as  percent  of 
combined  25 -percent  fund  pay- 
ments and  contributions  in  kind 


Dollars, 

(millions) 

Cents  oer 

acre 

Percent 

29.7 

19 

• • 

17  A 

11 

• • 

38.8 

24 

• • 

• • 

• • 

171 

• ♦ 

♦ • 

53 

As  shown  in  the  table,  "estimated  taxes"  on  national  forest  land  and 
timber  in  1952  would  have  amounted  to  $29.7  million  or  19  cents  per  acre 
of  national  forest  land.  Payments  from  the  "25-percent  fund"  in  the  same 
year  totaled  $17.4  million  or  11  cents  per  acre.  Contributions  in  kind 
for  the  years  1950-1952  averaged  $38.8  million,  or  24  cents  per  acre. 

Thus  while  "estimated  taxes"  were  19  cents  per  acre,  the  payments  from 
the  "25-percent  fund"  plus  "contributions  in  kind"  totaled  35  cents,  or 
almost  double  the  prevailing  tax  level. 

In  estimating  contributions  in  kind,  the  test  applied  was  whether  the 
particular  expenditure  was  such  that  the  State  or  local  government  would 
have  been  financially  able  and  willing  to  spend  equivalent  funds  during 
the  period  in  question  had  national  forest  expenditures  not  been  availa- 
ble . Over  the  country  as  a whole  the  fire  control  contribution  claimed 
was  roughly  70  percent  of  the  actual  Federal  expenditures  for  fire  con- 
trol on  the  national  forests . Contributions  claimed  for  construction 
and  maintenance  of  roads,  trails,  and  structures  amounted  to  roughly  45 
percent  of  the  total  national  forest  expenditures  for  such  purposes . 
Contributions  claimed  also  included  expenditures  for  Forest  Highways 
under  the  Federal  Highway  Act  of  1921  as  amended.  These  funds  accrue 
to  the  States  only  by  reason  of  the  existence  of  the  national  forest 
system . 

In  addition  to  the  countrywide  sampling  study  for  the  year  1952,  an 
analysis  of  trends  in  the  relation  of  shared  revenues  and  estimated  taxes 
was  made  for  the  fifteen  years — 1938-52.  This  study  was  undertaken  on 
three  national  forests . The  first  was  representative  of  Western  old 
growth  public  domain  forests  not  yet  fully  served  by  access  roads,  the 
second  was  representative  of  Northern  hardwood  forests  subject  to  rela- 
tively slow  recovery,  and  the  third  was  representative  of  cutover 
Southern  pine  forests  subject  to  relatively  rapid  recovery. 


2j See  also  National  Forest  Contributions  to  Local  Governments 
Land  Economics  volume  31 1 number  3 » August , 1955 . 
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On  all  three  forests  a marked  change  was  found  in  the  relation  of  contri- 
butions to  estimated  taxes . While  both  taxes  and  revenue  sharing 
payments  have  increased,  the  latter  have  increased  much  more  rapidly. 
Dividing  the  fifteen  years  into  three  periods  of  five  years  each,  it  was 
found  that  on  the  Western  old  growth  and  Northern  hardwood  cutover 
forests  estimated  taxes  averaged  roughly  twelve  times  revenue  sharing 
payments  in  the  first  5-year  period  but  less  than  twice  such  payments  in 
the  third  period.  On  the  Southern  pine  forest  the  change  was  even  more 
striking.  Here  estimated  taxes  averaged  twenty-eight  times  revenue 
sharing  payments  over  the  first  period  but  only  six-tenths  of  such 
payments  over  the  third  period.  Results  are  summarized  in  the  tabulation 
that  follows. 


Tears 


i Estimated  taxes  as  multiple,  of  25 -percent  fund  Payments 
: Old  growth  public  : Northern  hardwood:  Southern  pine 
s domain  forest  . cutover  forest  s.-guiover  fores.! 


1938-1942  12.8 

1943-194?  5.6 

1948-1952  1.4 


11.9  28.3 

3.6  1.1 

1.8  0.6 


When  contributions  in  kind,  such  as  those  for  fire  control  and  roads  are 
added  to  25-percent  fund  payments,  the  combined  total  in  post  cases  much 
exceeded  estimated  taxes . As  forest  productivity  continues  to  approach 
full  sustained  yield  capacity,  moreover,  25-percent  fund  payments  may  be 
expected  to  increase  still  further. 

In  view  of  present  relationships  and  trends,  there  appears  to  be  little 
need  for  basic  change  in  the  existing  revenue-sharing  procedure  for 
national  forests.  While  annual  payment  of  an  equitable  percentage  of 
the  fair  value  of  the  land  has  been  proposed  in  the  past  as  a substitute 
for  25-percent  fund  payments,  the  cost  of  periodic  valuations  and  the 
disruption  of  existing  reimbursement  patterns  would  make  such  a change 
difficult  both  for  t he  Federal  government  and  for  local  governments . 

Changes  have  also  been  proposed  in  the  existing  method  of  pooling 
receipts  by  national  forests  and  distributing  revenue  sharing  payments 
in  proportion  to  the  area  of  national  forest  land  in  each  county.  On 
the  one  hand  return  of  receipts  to  county  of  origin  has  been  suggested 
as  more  equitable.  On  the  other  hand  pooling  of  receipts  by  State  with 
distribution  among  counties  in  proportion  to  area  or  timber  value  has 
been  suggested  as  a means  of  reducing  fluctuations  in  payments  from  year 
to  year.  There  appears  to  be  distinct  advantage,  however,  in  retaining 
the  present  compromise  system.  While  perhaps  not  as  equitable  a®  return- 
ing receipts  to  county  of  origin,  it  is  more  equitable  than  pooling 
receipts  for  the  State  as  a whole.  At  the  same  time  while  less  stable 
from  the  standpoint  of  the  recipient  county  than  pooling  receipts  for  an 
entire  State,  it  is  more  stable  than  returning  receipts  to  county  of 
origin . 

There  are  a number  of  relatively  minor  changes  in  the  present  system 
that  might  improve  its  operation.  Such  changes  could  well  include  use 
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of  a 5 -year  moving  average  in  order  to  secure  greater  stability  of  annual 
payments,  inclusion  in  gross  receipts  of  the  value  of  national  forest 
timber  granted  in  exchange  for  land,  establishment  of  a temporary  floor 
under  revenue -sharing  payments  on  newly  acquired  lands,  and  elimination 
of  the  restriction  that  25 -percent  fund  payments  be  used  by  the  counties 
for  roads  and  schools , 


CREDIT 

If  timber  is  to  be  grown  in  adequate  supply  for  future  needs,  and  if  the 
quality  of  forest  products  is  to  be  improved,  timber  growers  must  have 
access  to  adequate  risk  capital  and  credit.  Many  forest  land  owners  have 
only  limited  financial  resources  and  are  forced  by  economic  pressures  to 
liquidate  timber  prematurely  and  to  forgo  the  increased  incomes  that 
might  be  achieved  through  timber  management  or  simply  through  waiting. 

Sources  of  forest  credit  in  the  United  States,  while  increasing  slowly, 
are  still  limited.  This  has  been  due  to  a number  of  factors.  First, 
there  is  the  great  length  of  the  productive  period,  50-60  years  or  more 
often  being  required  to  mature  a timber  crop.  Again  the  risk  factor  has 
loomed  large  with  lack  of  adequate  insurance  against  fire  and  other 
hazards.  Finally  there  is  the  fact  that  forest  enterprise  has  only 
recently  been  shifting  to  a sustained  yield  basis  with  increased  capital 
and  credit  needs . 

The  need  for  forest  credit  may  arise  in  different  ways,  call  for  loans 
with  varying  maturity  dates,  involve  different  degrees  of  risk,  and  be 
supported  by  liens  on  different  kinds  of  property.  To  meet  these  needs 
may  require  the  establishment  of  lending  institutions  specializing  in 
forestry  loans. 

Long-term  investment  credit  for  terms  in  excess  of  10  years  is  sometimes 
needed  to  finance  the  purchase  of  forest  land,  to  permit  blocking  up  of 
existing  holdings,  and  to  enable  an  integrated  owner-processor  to  operate 
at  a more  efficient  level.  Investment  credit  may  also  be  needed  to 
finance  planting  and  cultural  measures  or  to  construct  or  modernize  a 
processing  plant. 

The  greatest  need  of  the  timber  grower  is  for  long-term  investment  credit 
at  low  interest  rates . It  is  this  type  of  credit  that  has  been  supplied 
least  adequately.  Several  of  the  Federal  land  banks  are  making  forest 
loans  to  individuals  for  terms  up  to  40  years,  and  in  recent  years  a 
number  of  life  insurance  companies  have  been  making  forest  loans  for 
terms  up  to  30  years.  Outstanding  timber  loans  by  Federal  land  banks 
now  exceed  $6  million  and  those  by  life  insurance  companies  are  also 
understood  to  aggregate  several  million  dollars. 

The  soil  and  water  conservation  loan  program  authorized  by  the  83rd 
Congress  in  195^^  may  further  help  to  meet  forest  credit  needs.  Under 


2 J Public  Law  597  - 83rd  Congress  approved  August  17»  195^ . 
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this  law  broad  powers  are  given  to  the  Secretary  of  Agriculture  for  both 
direct  and  insured  farm  land  improvement  loans  including  those  for  sus- 
tained yield  afforestation  and  reforestation  and  related  erosion  pre- 
ventive measures.  The  extent  to  which  long-term  forest  credit  can  be 
supplied  through  commercial  channels,  or  whether  State  or  Federal 
assistance  will  also  be  needed  remains  an  unanswered  question  requiring 
further  study . 

Intermediate  credit,  for  terms  from  2 to  10  years,  may  be  needed  to  pay 
taxes  and  other  carrying  charges  or  to  finance  the  purchase  of  tractors, 
loaders,  trucks,  and  other  logging  or  mill  equipment  that  will  be  self- 
liquidating  within  the  period  in  question . Since  amendment  of  the 
tanking  laws  by  the  83rd  Congress  in  1953^- * there  has  been  additional 
provision  for  intermediate  credit.  This  amendment  authorized  national 
banks  to  make  loans  for  terms  up  to  10  years  secured  by  forest  tracts 
"which  are  properly  managed  in  all  respects".  The  Treasury  Department 
has  interpreted  proper  forest  management  to  mean  the  application  of 
suitable  and  economically  sound  forestry  principles  relating  to  pro- 
tection, utilisation,  and  reproduction.  A number  of  forest  loans  have 
already  been  mad©  by  national  banks  under  the  new  law.  In  certain  areas 
similar  loans  are  being  mad®  by  State-chartered  banks. 

Short-term  commercial  credit  for  terms  up  to  2 years  for  payrolls, 
purchase  of  supplies,  or  working  capital  etc.  has  usually  been  available 
to  established  operators  through  commercial  lending  institutions  and 
probably  is  no  more  difficult  for  the  timber  operator  to  obtain  than  for 
other  manufacturing  enterprises. 

INSURANCE 

Timber  losses  from  fire  and  other  hazards  not  only  reduce  the  available 
supply  but  also  discourage  capital  investments  in  forestry.  The  possi- 
bility of  loss  also  leads  to  the  cutting  of  immature  timber  and  makes 
forest  credit  hard  to  get.  Such  adverse  influences  call  for  greater 
emphasis  on  forest  insurance. 

It  is  the  primary  function  of  insurance  to  eliminate  risk  or  uncertainty 
by  distributing  the  economic  impact  of  loss  among  many  property  owners . 
In  addition,  experience  has  shown  that  insurance  leads  to  increased 
emphasis  upon  loss  prevention  and  consequently  to  reduction  of  the  loss 
itself.  The  need  for  insurance  is  not  equally  strong  with  all  timber 
owners.  Some  holdings  are  so  extensive,  so  broken  up,  and  so  well  pro- 
tected that  there  is  a sound  actuarial  basis  for  owner  assumption  of 
risk,  or  self-insurance.  For  the  majority  of  ownerships,  though,  the 
uncertainty  of  loss  is  a very  real  deterrent  to  intensive  forest  manage- 
ment. This  is  especially  true  of  the  smaller  absentee-owned  forest 
tracts  which  are  intermingled  with  other  ownerships . 

There  is  now  sufficient  knowledge  of  forest  fire  occurrence  and  damage 
to  serve  as  an  actuarial  basis  for  fir®  insurance.  A few  fire  insurance 
companies  have  been  underwriting  a slowly  increasing  volume  of  forest- 
fire  insurance  but  the  total  remains  small.  Insurance  against  hazards 
other  than  fire  is  practically  non-existent. 


it/  Public  Law  285  *»  83rd  Congress  approved  August  15,  1953 . 
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Legislation  adopted  In  19^  authorizes  the  Federal  Crop  Insurance  Corpo- 
ration to  expand  its  program  by  insuring  agricultural  conmodities  in- 
cluding standing  timber  upon  a trial  basis.  Thus  far,  however,  no  forest 
insurance  has  been  written  by  this  agency.  For  such  trial  programs 
insurance  is  limited  to  3 years  and  to  20  representative  counties . The 
insurance  that  may  be  provided  is  virtually  "all-risk"  in  character,  for 
the  law  authorizes  coverage  against  "drought,  flood,  hail,  wind,  frost, 
winter-kill,  lightning,  fire,  excessive  rain,  snow,  wildlife,  hurricane, 
tornado,  insect  infestation,  plant  disease,  and... other  unavoidable 
causes". 

Continued  progress  in  forest  insurance  is  likely  to  come  from  one  or  more 
of  three  directions:  (a)  increased  interest  on  the  part  of  commercial 

insurance  underwriters,  (b)  formation  of  a mutual  insurance  company  by 
timberland  owners,  or  (c)  State  or  Federal  initiative  in  providing  direot 
insurance  or  re-insurance,  possibly  in  conjunction  with  a forest  credit 
program.  Although  the  first  alternative  is  slowly  making  headway,  the 
second  and  third  deserve  renewed  consideration. 

CONCLUSION 

The  financial  factors  of  taxation,  credit  and  insurance  are  rarely 
neutral  in  their  effect  upon  forest  enterprise.  As  pointed  out  earlier, 
such  factors  are  likely  to  serve  either  as  deterrents  or  as  incentives 
to  the  practice  of  forestry  in  maintaining  and  increasing  our  future 
timber  supply. 

As  the  shift  to  sustained  yield  forest  management  gains  momentum,  con- 
tinuing adjustments  of  a financial  character  are  needed.  But  this 
process  takes  place  unevenly.  In  the  tax  field,  income  taxes  cannot  for 
the  most  part  be  regarded  as  forestry  deterrents.  State  income  tax  rates 
are  low  and  Federal  income  tax  provisions  relating  to  capital  gains,  are 
generous . While  further  adjustments  will  doubtless  be  made,  none  of  an 
adverse  character  are  anticipated.  Death  taxes  likewise  do  not  appear 
to  impose  undue  hardship  in  the  great  majority  of  cases. 

The  situation  with  respect  to  local  property  taxes  is  less  favorable. 
Substantial  improvements  in  certain  States  cannot  conceal  the  fact  that 
over  the  country  as  a whole  the  administration  of  the  property  tax  as  it 
applies  to  forest  lands  leaves  much  to  be  desired.  Continued  efforts  in 
improving  the  administration  of  the  tax  and  in  devising  modifications 
suited  to  deferred  income  properties  are  clearly  needed. 

Public  lands  on  which  revenue  sharing  payments  or  other  forms  of  con- 
tributions in  lieu  of  taxes  are  being  made  do  not  appear  in  general  to 
constitute  tax  burdens  although  improvements  in  some  respects  are 
desirable.  The  importance  of  suitable  credit  and  insurance  facilities 
is  receiving  increased  recognition  on  the  part  of  both  public  and  private 
agencies.  Continued  efforts  in  these  fields  give  promise  of  significant 
gains  in  the  years  immediately  ahead. 

There  appears  to  be  little  likelihood  that  financial  factors  affecting 
forestry  will  become  more  of  a deterrent  in  future  years  and  there  are 
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indications  that  they  will  become  less . This  holds  real  encouragement 
especially  for  the  smaller  forest  owners  who  do  not  have  the  resources 
of  the  larger  enterprises  and  whose  decisions  are  strongly  influenced 
and  at  times  controlled  by  financial  considerations. 
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FORES  TRY  ASSISTANCE  PROGRAMS 


INTRODUCTION 

Forestry  assistance  programs  have  the  general  objective  of  improving 
forestry  on  private  holdings  through  the  use  of  educational  techniques, 
by  giving  direct  on- the -ground  advice,  and  through  other  forms  of 
assistance  to  timberland  owners.  Numerous  forestry  assistance  programs 
have  been  sponsored  by  various  public  agencies  and  private  organizations. 
Following  World  War  II  the  number  of  organizations  and  the  diversity  of 
programs  increased  noticeably.  Assistance  efforts  have  been  primarily, 
although  not  exclusively,  directed  toward  improving  forestry  on  the  more 
than  4 million  small,  private  forest  holdings,  especially  farm  woodlots* 

In  a broad  sense,  forestry  assistance  programs  now  include  six  major 
activities:  education,  technical  guidance,  tree  distribution,  conserva- 

tion payments,  protection,  and  research.  Both  public  and  private 
programs,  such  as  those  of  the  American  Tree  Farm  System  and  the  Agri- 
cultural Extension  Service,  may  and  frequently  do  include  more  than  on© 
type  of  assistance.  Likewise,  the  application  of  any  one  type  of  assist- 
ance varies  considerably  from  one  organization  to  another.  Assistance 
by  education  involves  such  activities  as  dissemination  of  technical 
information  through  various  types  of  publications,  holding  group  meet- 
ings, using  demonstration  areas,  and  other  education  techniques  for 
reaching  a broad  cross  section  of  the  American  public.  Usually  educa- 
tion stops  short  of  servicing  individuals.  Technical  guidance  refers 
to  giving  on-th@-ground  advice  to  individual  landowners  and  timber 
processors.  Tree  distribution  provides  planting  stock  at  a minimum 
cost,  and  conservation  payments  provide  direct  financial  help  to  indi- 
viduals for  carrying  out  specific  approved  forestry  practices.  Pro- 
tection activities  include  forest  fir®  and  pest  control.  Forest 
research  develops  technical  information  on  how  to  manage  the  timber 
resource  for  maximum  productivity. 

PUBLIC  COOPERATIVE  PROGRAMS 

Forestry  assistance  programs  of  public  agencies  are  characterized  by 
Federal-State  cooperation  and  have  been  carried  on  in  one  form  or 
another  for  more  than  half  a century.  Back  in  1891  the  old  Bureau  of 
Forestry  in  the  Department  of  Agriculture  distributed  tree  seeds  free 
as  a means  of  encouraging  planting.  Some  years  later  the  Forest  Service 
was  assisting  timber  owners  in  preparing  management  plans,  and  through 
the  Weeks  Law  of  1911,  Federal  assistance  to  the  States  in  fire  pro- 
tection was  authorized.  In  1914,  two  States,  Michigan  and  New  York, 
were  including  forestry  in  their  agricultural  extension  programs. 

Beginning  in  the  twenties  and  for  some  years  thereafter,  the  present 
pattern  of  Federal-State  cooperative  programs  was  accelerated  by  Con- 
gressional action.  The  Clarke-McNary  Law  of  1924  and  subsequent 
amendments  authorized  the  Secretary  of  Agriculture  to  enter  into  co- 
operative agreements  with  States  for  fire  protection  on  State  and  private 
land,  for  the  production  and  distribution  of  forest  planting  stock, 
for  work  in  farm  forestry  extension.  Then  in  1928  the  McSweeney-McNary 
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Law  authorized  the  establishment  of  the  present  system  of  Federal 
forest  experiment  stations  as  a service  for  all  forest  owners.  Further 
emphasis  was  given  to  research  by  the  Research  and  Marketing  Act  of 
1946.  Federal  and  State  assistance  to  private  forest  owners  was  broad- 
ened and  clarified  through  the  Norris-Doxey  Cooperative  Farm  Forestry 
Act  of  1937  and  the  Cooperative  Forest  Management  Act  of  1950.  To  pro- 
vide greater  protection  against  forest  insects  and  disease  the  Forest 
Pest  Control  Act  was  passed  in  1947. 

Through  these  laws  as  amended,  a number  of  Federal-State  assistance 
programs  are  now  in  effect.  The  scope  and  some  of  the  major  accomplish- 
ments of  these  public  programs  are  indicated  in  the  following  brief 
summaries. 


Fire  Prevention  and  Suppression 

Federal-State  cooperation  in  fire  prevention  and  suppression  is  not 
only  one  of  the  oldest  public  forestry  assistance  programs  but  is  also 
the  largest  in  terms  of  funds  expended.  Back  in  1911,  with  the  passage 
of  the  Weeks  Law,  the  Federal  Government  began  to  share  in  the  cost  of 
fire  protection  on  State  and  private  forest  lands.  As  protection  needs 
on  these  lands  developed,  cooperation  between  Federal,  State,  and  private 
owners  became  a standard  pattern.  In  1953  the  cooperative  fire  control 
program  provided  protection  for  374  million  acres  of  State  and  private 
forest  and  watershed  lands.  However,  some  53  million  acres  are  still 
without  any  organized  protection. 

Credit  for  the  present  system  of  forest  fire  control  on  State  and 
private  lands  goes  largely  to  the  States.  Through  their  efforts  an 
efficient  and  effective  fire  control  program  has  developed  in  most 
States.  Of  the  38  million  dollars  expended  in  1953  for  cooperative  fire 
control  under  the  Clarke-McNary  Act,  the  States  and  their  subdivisions 
paid  71  percent  of  the  cost,  the  Federal  Government  24  percent,  and 
private  owners  5 percent.  Federal  assistance  to  the  States  includes— 
in  addition  to  financial  contributions — some  technical  aid  and  guidance 
in  the  development  and  use  of  fire  control  equipment,  in  fire  action 
planning,  and  in  training  of  personnel. 

The  Cooperative  Forest  Fire  Prevention  campaign  is  especially  note- 
worthy as  an  example  of  Federal-State  cooperation.  Active  since  1942, 

It  uses  the  free  public  service  resources  of  the  various  national  ad- 
vertising channels.  The  National  Advertising  Council,  by  providing 
over  4 million  dollars  of  advertising  space  and  facilities  annually, 
is  actively  furthering  the  fire  prevention  campaign.  Prominent  in  this 
work  is  the  character  Smokey  Bear,  serving  as  a national  symbol  of 
forest  fire  prevention. 

Evidence  of  the  effectiveness  of  Federal-State  cooperation  in  forest 
fire  prevention  and  suppression  is  shown  by  the  fact  that  the  acreage 
burned  in  1953  was  less  than  1 percent  of  the  area  where  there  is  or- 
ganized protection,  in  contrast  to  more  than  13  percent  of  the  area 
where  there  is  no  organized  protection.  Examples  of  recent  progress 
under  Federal-State  cooperation  are  the  initiation  of  interstate  forest 
fire  prevention  compacts  in  the  Northeast,  the  South-Central  States, 
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and  the  Southeast!  the  enactment  of  stronger  State  fire  control  legisla- 
tion; the  establishment  of  stations  for  rating  fire  danger;  and  the 

use  of  aircraft  in  fire  control* 

Forest  Management  Assistance 

For  many  years  both  State  and  Federal  agencies  have  cooperated  in 
giving  limited  technical  help  in  forest  management  to  farmers  and  other 
timberland  owners®  Recognizing  that  this  work  was  gaining  in  importance 
and  in  the  amount  of  time  required,  the  Federal-State  program  was 
broadened  and  clarified  in  1950  by  the  Cooperative  Forest  Management 
Act*  Consequently,  there  is  now  a cooperative  program  through  which 
both  farm  arid  non-farm  owners  of  forest  tracts  are  advised  and  assisted 
in  the  management  of  forest  holdings  and  in  the  marketing  of  forest 
products . 

In  providing  such  technical  assistance  the  States  employ  technically 
trained  foresters  who  are  commonly  known  as  service  or  farm  foresters. 

In  1953,  262  of  these  service  foresters  were  working  in  38  States, 
Accomplishments  have  been  increasing  slowly,  and  in  1953  over  32,000 
woodland  owners  with  holdings  of  about  3 million  acres  were  given  tech- 
nical assistance*  Under  the  service  foresters®  guidance,  over  one-half 
billion  board  feet  of  sawlogs  and  other  forest  products  were  harvested. 
In  addition,  a large  number  of  owners  were  referred  to  consulting 
foresters. 

Approximately  two-thirds  of  the  cost  of  this  assistance  program  is  paid 
by  States  and  one-third  by  the  Federal  Government*  Total  expenditures 
in  1953  were  about  1.8  million  dollars* 

Tree  Distribution 

To  encourage  and  speed  up  planting  of  cutover  lands  and  understocked 
forest  stands,  a Federal-State  cooperative  tree  distribution  program 
has  beem  in  effect  since  1924*  In  this  program  the  individual  States 
distribute  trees  for  forest  and  shelterbelt  planting  from  State  nurser- 
ies at  a nominal  cost,  or  free  under  certain  conditions.  Most  of  the 
planting  stock  is  grown  in  State-operated  nurseries,  although  a few 
States  purchase  their  stock  from  commercial  or  Federal  nurseries. 
Landowners  desiring  t©  obtain  trees  deal  directly  with  State  agencies, 
and  participation  in  the  program  by  the  Federal  Government  is  chiefly 
in  furnishing  technical  information  and  some  of  the  funds. 

Forty- three  States  were  participating  in  this  cooperative  tree  distri- 
bution in  1953#  Under  the  Federal-State  program  435  million  trees 
were  distributed  to  private  landowners  in  1953*— ©nough  trees  to  plant 
435,000  acres.  In  this  same  year  the  total  planting  on  all  private 
land  was  about  574,000  acres  so  the  cooperative  tree  distribution 
program  had  a part  in  at  least  two- thirds  of  the  area  planted  in  that 
year. 

Approximately  4 million  dollars  were  expended  in  1953  on  the  growing 
and  distributing  of  trees  under  this  cooperative  program.  Fifty-two 
percent  of  the  cost  was  paid  by  States,  10  percent  by  the  Federal 


Government,  and  38  percent  by  individuals.  These  individuals  also 
paid  for  the  cost  of  planting  except  when  the  Agricultural  Conserva- 
tion Program  and  other  programs  made  partial  reimbursement. 

Extension  Forestry 

One  of  the  key  forestry  education  programs  for  40  years  has  been  that 
of  the  Extension  Service.  The  general  objectives  have  been  to  stimu- 
late the  interest  of  farmers  in  forestry  and  to  demonstrate  and  en- 
courage desirable  forestry  practices  on  farm  woodlands.  Carried  out 
by  State  extension  service  units  in  the  land-grant  colleges  and  given 
financial  support  by  the  Federal  Government,  extension  forestry  is 
active  in  45  States. 

One  of  the  newest  ideas  of  the  extension  program  is  the  so-called 
farm  and  home  unit  approach  which  emphasizes  coordinated  planning  of 
all  farm  and  home  activities  for  better  farm  living.  Through  the 
county  agents  and  with  the  aid  and  service  of  extension  foresters, 
farmers  will  get  more  detailed  information  on,  and  have  more  interest 
in,  desirable  farm  practices.  Thus,  along  with  other  farm  practices, 
woodland  management  practices,  timber  utilization  and  marketing,  and 
tree  planting  will  be  integrated  as  part  of  the  farm  operating  unit. 

In  1953  about  90  extension  foresters  reported  work  in  2,709  counties. 
Assistance  was  given  to  175,000  farmers  in  planting  trees  and  to  76,000 
farmers  in  timber  stand  improvement  work.  Other  activities  included 
information  on  timber  harvesting,  estimating,  appraising,  and  market- 
ing. Considerable  time  was  also  spent  in  working  with  4-H  Club 
members • 

Total  expenditures  for  extension  forestry  in  1953  were  about  $600,000. 
Of  this  total,  57  percent  was  paid  by  the  States  and  43  percent  by  the 
Federal  Government. 


Agricultural  Conservation  Program 

To  help  bring  about  improved  soil-and  water-conserving  practices,  a 
Federal-private  program  involving  cost  sharing  with  individual  farmers 
was  initiated  in  the  midthirties.  Although  constituting  a part  of  this 
broad  program,  forestry  has  always  been  a minor  item  in  it.  In  the 
last  10  years,  forestry  has  accounted  for  less  than  1 percent  of  the 
conservation  payments  in  the  Agricultural  Conservation  Program.  Under 
this  program,  cash  payments  are  made  to  farmers  for  certain  forestry 
practices,  chiefly  tree  planting,  timber  stand  improvement  and  maintain- 
ing shelterbelts . Technical  guidance  for  this  work  comes  from  farm 
and  extension  foresters  when  such  technicians  are  available.  Usually 
the  farmer  does  his  own  work,  and  the  Federal  cost-sharing  payment  covers 
only  a part  of  the  cost  incurred. 

Under  the  Agricultural  Conservation  Program,  forestry  accomplishments 
have  steadily  gone  up.  In  1953,  payments  to  farmers,  for  some  34*000 
forestry  projects,  totaled  about  $1,000,000.  Tree  planting,  the 
principal  activity,  covered  over  80,000  acres  in  that  year. 


In  addition,  payments  aggregating  over  $400,000  were  made  in  1953  to 
2,625  naval  stores  operators  in  five  Southern  States  under  the  Naval 
Stores  Conservation  Program# 

Forest  Insect  and  Disease  Control 

Reducing  losses  from  forest  insects  and  disease  calls  for  leadership 
and  participation  in  action  programs  by  public  agencies,  both  Federal 
and  State#  The  groundwork  for  Federal  and  State  action  was  laid  with 
passage  of  the  Forest  Pest  Control  Act  in  1947.  The  primary  purpose 
of  this  Act  was  to  provide  for  periodic  surveys  to  detect  and  appraise 
infestations  and  for  control  programs  when  necessary#  In  order  to  ob- 
tain the  fullest  coordination  and  advice  in  developing  pest  control 
programs  a national  advisory  committee  was  established  in  1952  by  the 
Secretary  of  Agriculture* 

Federal  action  to  reduce  forest  pest  losses  was  long  overdue  when  com- 
pared to  the  fire  control  program  initiated  40  years  ago#  Although 
the  present  program  is  substantially  less  than  authorized,  there  1ms 
been  notable  progress  in  the  few  years  since  the  Forest  Pest  Control 
Act  was  passed#  In  this  short  period  scan©  States  have  enacted  legis- 
lation facilitating  cooperation  between  Federal,  State,  and  private 
agencies  and  making  it  possible  for  public  agencies  to  control  forest 
pests  on  private  land  when  this  is  in  the  public  interest#  In  1952, 

31  States  had  some  type  of  legislation  applicable  to  forest  pest 
control® 

Through  the  interest  stimulated  by  the  Forest  Pest  Control  Act, 
policies  and  programs  for  regional  and  Stats  survey  and  control 
programs  have  been  ©merging,  and  numerous  activities  are  now  under 
way#  In  some  States  as  epidemics  have  appeared,  private.  State  and 
Federal  groups  have  joined  forces  and  developed  well-coordinated 
plans  for  both  detection  surveys  and  control  work#  In  1952,  for 
example,  30  States  had  programs  active  in  reducing  pest  losses;  coopera- 
tive Federal,  State,  and  private  programs  were  under  way  in  17  States; 
State  and  private  programs  with  no  Federal  assistance  were  operating 
in  three  States;  and  Federal  programs  only  were  active  in  10  States® 
Major  cooperative  State,  Federal,  and  privately-sponsored  programs 
were  operated  in  1953  to  control  the  spruce  budworm  in  Oregon,  Washing- 
ton, Montana,  and  Main©,  the  southern  pine  beetle  in  Mississippi,  and 
the  pine  bark  beetle  in  California. 

The  cost  of  pest  control  work  in  1952  on  Federal  and  non-Federal 
lands  totaled  about  7-1/2  million  dollars;  27  percent  was  paid  by  the 
States  and  private  groups,  and  73  percent  by  the  Federal  Government# 
Participation  by  States  aid  private  groups  has  nearly  doubled  sine© 
the  prewar  period  while  Federal  expenditures  have  gone  up  only  about 
one-third.  With  greater  and  greater  emphasis  being  placed  on  surveys 
and  immediate  action  in  control  work,  the  need  for  large  control 
programs  such  as  have  been  active  in  the  West  in  recent  years  may  be 
lessened.  Also,  as  the  area  of  remaining  old  growth  is  cut  over 
large  scale  insect  attacks  and  the  decay  associated  with  over-maturity 
become  less  likely# 
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Forest  Research 


Research  to  provide  sound  technical  knowledge  for  forest  managers 
was  one  of  the  earliest  forestry  activities  undertaken  in  this  country* 

A comprehensive  Federal-State  program  has  been  in  operation  for 
25  years.  The  Federal  Government,  working  through  nine  regional  forest 
experiment  stations  and  one  forest  products  laboratory,  has  provided 
leadership  and  encouragement  for  other  research  groups,  as  well  as  a 
vast  amount  of  research  findings.  Some  States,  through  forestry 
departments,  forestry  schools,  or  agricultural  experiment  stations,  have 
had  forestry  research  programs  under  way,  too.  More  recently,  a number 
of  private  companies  and  organizations  have  initiated  forest  research 
activities.  The  combined  work  of  all  these  organizations  represents 
a sizable  effort  and  a valuable  form  of  assistance  to  forest  landowners. 

Contributions  of  technical  knowledge  in  the  field  of  timber  production 
may  well  be  one  of  the  key  factors  in  bettering  the  forest  situation. 
Through  research,  information  has  become  available  on  a vast  number  of 
involved  ecological  and  biological  relationships  which  influence  forest 
reproduction  and  growth.  Lack  of  such  information  has  all  too  often 
resulted  in  timber  losses  through  insects,  disease,  and  fire.  That  more 
detailed  and  reliable  information  is  now  available  about  the  location, 
extent,  use,  and  need  for  timber  is  attributable  to  research  studies  in 
forest  economics.  More  efficient  fire  control  techniques  have  resulted 
from  forest  fire  research.  The  gradual  accumulation  of  findings  on 
the  relation  of  timber  management  to  other  land  uses  such  as  grazing, 
wildlife,  recreation,  and  water  yields  is  due  to  an  integrated  forest 
research  effort.  The  improvement  in  processing  methods  and  the  in- 
creasing diversity  of  uses  of  timber  reflect  accomplishments  in  forest 
products  research.  Without  such  knowledge  of  the  technical  aspects 
of  forestry,  timber  growers  would  be  hard-pressed  to  know  how  to  handle 
forest  lands  in  order  to  maintain  forest  productivity  at  a high  level. 

Since  1940,  forest  research  has  become  more  and  more  a joint  undertaking. 
A recent  study  by  the  Forest  Service  showed  that  in  1940,  58  percent 
of  the  research  effort  in  forest  management  was  by  Federal  agencies, 
while  in  1952  the  Federal  participation  had  dropped  to  47  percent. 
Contributions  by  industry  and  by  the  States  have  shown  a definite 
upward  trend,  especially  in  the  last  few  years.  In  numerous  instances 
research  projects  are  financed  jointly  by  a number  of  agencies  and 
industries.  For  example,  the  Forest  Service  reported  644  cooperative 
agreements  for  carrying  on  research  projects  with  non-J’ederal  groups 
in  1949.  Almost  60  percent  of  these  agreements  were  with  private  in- 
dustry and  20  percent  were  with  the  State  forestry  agencies;  the 
balance  were  with  forestry  schools  and  State  agricultural  experiment 
stations.  The  high  percentage  of  projects  carried  on  with  forest 
industries  and  State  forestry  organizations  points  to  the  interest 
in,  and  need  for,  forest  research  as  a form  of  forestry  assistance  to 
land-managing  groups. 


INDUSTRY  AND  OTHER  ASSISTANCE  PROGRAMS 


Industry  and  otter  assistance  programs  ar©  for  the  most  part  of  recent 
origin,  and  have  expanded  rapidly  both  in  number  and  in  participation 
by  forest  landowners 9 A large  number  of  industry  associations  and 
conservation  organizations  are  engaged  in  forestry  assistance  work  of 
one  type  or  another®  The  National  Lumber  Manufacturers  Association, 
the  American  Pulpwood  Association,  the  American  Pulp  and  Paper  Associ- 
ation,  and  numerous  other  trad©  associations  employ  foresters  and  give 
forestry  assistance  to  their  members  and  others®  Then,  too,  conserva- 
tion organizations  such  as  the  American  Forestry  Association,  the  Isaak 
Walton  League,  and  the  Western  Forestry  and  Conservation  Association, 
are  active  in  forestry  education.  These  are  only  ermmples  of  the  large 
number  of  organisations  which  in  the  aggregate  are  having  a strong 
impact  on  accomplishments  in  forestry® 

The  approach  of  these  groups  has  been  mainly  through  education  programs® 
More  recently,  however,  such  groups  have  given  more  stress  to  direct 
contacts  and  on-the-ground  advice®  Thus,  as  the  number  of  foresters 
employed  by  industry  has  mounted,  direct  assistance  has  taken  on  in- 
creasing importance®  Examples  of  forestry  assistance  programs  sponsored 
by  some  national,  regional  and  local  organizations  not  named  above 
are? 

American  Forest  Products  Industries®  Inc® 

Organized  in  1941  the  AFPI  carries  on  a nationwide  forestry  program® 

Its  objective  is  to  encourage  woodland  owners  in  growing  timber  crops 
and  to  inform  the  public  of  the  activities  of  the  forest  industries® 
Through  publications  and  by  sponsoring  specific  programs,  the  AFPI 
reaches  a great  mmber  of  timber  landowners  and  otters  interested  in 
forestry®  The  two  principal,  programs  which  this  industry  group  is 
actively  supporting  are  the  American  tree  farm  system  and  State  fix© 
prevention  campaigns  known  as  "Keep  Green"® 

The  American  Tree  Farm  System 

Inaugurated  in  the  State  of  Washington  in  1941  , the  American  tree 
farm  system  is  an  Indus  lay-sponsored  program  to  encourage  wise  wood- 
land management  and  to  stimulate  public  interest  in  growing  timber 
as  a crop®  Th©  tree  farm  movement  spread  from  the  West  to  the  South 
in  1942,  to  the  Lake  States  in  1944?  and  to  New  England  in  1950.  By 
1953  there  were  tree  farms  in  36  States® 

Since  1949,  the  number  of  tree  farms  has  increased  more  than  seven- 
fold, and  the  area  of  forest  land  in  the  program  has  more  than  tripled® 
As  of  August,  1934,  there  were  31-1/2  million  acres  of  forest  land 
and  5,408  tree  farms*  The  area  in  tree  farms  constitutes  9 percent 
of  th©  private  commercial  forest  land  in  the  United  States®  This  per- 
centage varies  considerably  by  regions.  Th©  highest  proportion  of  pri- 
vate land  in  tree  farms  is  in  the  West  with  25  percent,  and  the  lowest 
is  in  th©  North  with  2 percent® 


Area  of  commercial  forest 
land  In  private  ownership 


(M  acres) 


Total 


Participation  in 
tree  farm  program 
(M  acres! 


Private  commercial 
forest  land  in 
tree  farm  program 
(Percent) . 


Section: 


North 

South 

West 


141,615 

176,609 

40,026 


2,608 

18,923 

9,919 


2 

11 

25 


Total 


358,250 


31,450 
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To  be  included  in  the  tree  farm  system,  a tract  must  meet  certain 
forest  management  standards  prescribed  by  a specially  designated  tree 
farm  committee  in  each  State*  Management  standards  include  protection 
from  fire,  insects,  disease,  and  grazing j harvesting  of  mature  timber 
so  as  to  assure  a continuous  crop;  thinnings  to  improve  quality;  and 
planting  on  idle  land*  Inspections  for  compliance  with  approved  stand- 
ards are  made  without  charge  by  qualified  private  and  State  foresters* 
West  Coast  tree  farms  are  inspected  every  year*  In  some  States,  though, 
there  has  been  no  reinspection.  When  an  owner  does  not  comply  with 
management  standards  h©  is  dropped  from  membership.  Up  to  1954,  245  tree 
farms  with  1.2  million  acres  had  been  dropped  because  of  change  in  owner- 
ship status  or  failure  to  maintain  management  standards. 

Keep  Green 

Designed  to  enlist  public  support  for  forest  protection  and  improve 
fire  prevention,  the  Keep  Green  program  is  primarily  educational  in 
scope.  This  program  began  in  the  State  of  Washington  in  1941  and  later 
spread  to  36  States.  Industries,  business  firms,  organizations,  pub- 
lic agencies,  and  private  citizens  of  all  ages  participate.  The 
campaign  acquaints  people  with  the  value  of  trees,  the  contributions 
that  forests  made  to  the  economy  of  the  respective  States  and  to  the 
Nation,  the  danger  and  destruction  of  forest  fires,  and  emphasizes 
that  a great  majority  of  forest  fires  are  man-caused  and  can  be  prevent- 
ed. Keep  Green  organizations  have  become  a strong  force  in  creating 
public  awareness  of  the  need  for  fire  prevention. 


Founded  in  1944,  Trees  for  Tomorrow,  Inc.,  is  a nonprofit,  semi-public 
organization  having  as  an  objective  the  building  of  a sound  forest 
economy  in  central  and  northern  Wisconsin.  Thirteen  paper  mills  and 
five  power  companies  sponsor  and  finance  the  organization.  Their 
program  involves  both  conservation  education  and  technical  assistance. 
Through  the  employment  of  a full-time  executive  secretary  and  a small 
staff  of  foresters,  the  organization  operates  numerous  projects. 


Trees  for  Tomorrow 
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In  conservation  education,  the  center  of  interest  and  activity  is  a 
camp  at  Eagle  River,  Wisconsin,  which  is  leased  from  the  Forest  Ser- 
vice* Her©  teachers,  college  and  high  school  students,  delegates  of 
civic  and  service  clubs , and  industry  groups  assemble  and  learn  about 
timber  resource  management# 

Assistance  to  woodland  owners  includes  ths  preparation  of  management 
plans  for  small  holdings,  making  available  tree  planting  machines, 
and  distributing  free  annually  close  to  one-half  million  trees*  Since 
Trees  for  Tomorrow  was  started  10  years  ago,  it  has  distributed  over 

6 million  trees,  prepared  management  plans  for  about  122,000  acres  of 
timberl&nd,  and  helped  establish  34  school  forests* 

Southern  Pulpwood  Conservation  Association 

The  purpose  of  this  Association  is  to  encourage  the  wise  use  of  the 
southern  forest  resource*  Emphasis  is  mainly  on  fire,  insect,  and 
disease  control  and  on  evaluation  and  improvement  of  cutting  practices. 
Organized  in  1939,  the  Association  is  sponsored  and  financed  by 
26  pulp  and  paper  companies*  The  membership  includes  37  cooperating 
mills  which  use  about  83  percent  of  all  pulpwood  produced  In  the  South, 
139  wood  suppliers,  and  18  associate  members. 

The  program  of  the  Association  consists  of  two  principal  activities  of 
work:  education  and  direct  aid  to  landowners.  One  special  feature  of 

the  education  program  is  the  sponsoring  of  forestry  training  camps  for 
farm  youth.  This  project  is  active  in  nine  States;  the  pulp  and  paper 
industry  finances  th©  program,  and  the  State  forestry  agencies  operate 
the  camps.  The  Extension  Service  and  Vocational  Agricultural  Depart- 
ment assist  in  selecting  th®  boys  aid  in  providing  supervision  and 
instruction.  In  the  neighborhood  ©f  1,000  boys  are  reached  each  year* 

In  1953,  direct  aid  to  landowners  consisted  of  giving  management  advice 
to  5,681  landowners  on  5*7  million  acres,  marking  timber  to  be  cut  on 
378,000  acres  for  6,694  owners,  and  the  distribution  of  128  million 
trees*  Seme  42  million  of  these  trees  were  distributed  free  of  charge 
to  small  landowners  by  th©  industry.  Approximately  125  industry- 
employed  foresters  were  used  in  providing  management  advice  and  marking 
service  to  small  landowners. 

Industrial  Forestry  Association 

The  Industrial  Forestry  Association  (successor  in  1949  to  the  Joint 
Committee  on  Forest  Conservation,  West  Coast* s Lumbermen9©  Association, 
and  Pacific  Northwest  Loggers*  Association)  is  an  organization  represent- 
ing the  Douglas-fir  industry  in  the  Northwest.  In  cooperation  with 
Federal  and  State  agencies  it  has  developed  forest  practice  rules  for  th© 
Douglas-fir  region,  most  of  which  have  been  enacted  into  law  by  the 
States  of  Washington  aid  Oregon,  Tha  Association  founded  the  tree  farm 
program  in  1941  and  helped  enlist  national  support  in  extending  this 
program  to  the  entire  country*  Also,  .in  1941  the  Association  began,  at 
Nisqually,  Washington,  a nonprofit  forest  tree  nursery  for  providing 
planting  stock  to  the  Douglas-fir  industry.  In  13  years  this  nursery  has 
shipped  64  million  seedlings,  most  of  which  have  been  planted  on  in- 
dustrially-owned forest  land  in  western  Washington  and  Oregon. 
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The  Association’s  principal  objective  is  the  promotion  in  the  Northwest 
of  better  forestry,  including  protection,  management  and  utilization. 

It  does  this  mainly  through  the  West  Coast  tree  farm  program.  It  also 
works  closely  with  the  Forest  Service,  the  Bureau  of  Land  Management, 
the  Indian  Service  and  State  forestry  departments  of  Washington  and 
Oregon.  Cooperative  efforts  are  directed  at  perfecting  protection  and 
encouraging  public  forestry  education.  In  the  last  five  years  the 
Association  has  actively  supported  ad  valorem  taxation  in  Washington 
and  Oregon,  with  the  objective  of  holding  on  the  tax  rolls  every 
privately-owned  acre  of  commercial  forest  land  capable  of  successful 
forest  management. 

The  Association  is  governed  by  a board  of  directors  consisting  of 
21  men  elected  by  the  subscribers  and  representing  the  lumber,  pulp 
and  paper,  plywood , shingle  and  miscellaneous  segments  of  the  Douglas- 
fir  industry.  The  executive  of  the  Association  is  the  chairman  of  the 
board  of  directors.  The  present  board  has  nine  professionally- trained 
foresters  and  the  staff  includes  a manager,  district  foresters  at 
Seattle,  Portland  and  Eugene,  specialists  in  forest  taxation  and  forest 
genetics,  and  a secretary-librarian. 

The  services  of  the  association  are  available  without  charge  to  any 
forest  landowner  in  the  Douglas-fir  region  for  consultation.  Many 
snail  landowners,  as  well  as  members  of  the  industry,  not  members  of 
the  Association,  are  served  each  year  in  matters  of  timber  growing, 
harvesting  and  utilization. 

By  1954  the  Association’s  West  Coast  tree  farm  program  included 
246  tree  farms  with  a total  area  of  4,415,430  acres  of  forest  land. 

Forest  Farmers  Association 

The  Forest  Fanners  Association  is  a nonprofit  organization  of  southern 
timber land  owners  and  others  interested  in  development  and  wise  use  of 
the  area’s  forest  lands.  It  was  organized  in  Valdosta,  Georgia,  in 
1941  "to  protect  and  advance  the  interest  of  private  forestry  endeavor 
and  to  encourage  full  forest  development."  The  Forest  Farmers  Associ- 
ation’s membership  now  includes  some  1,600  members  who  own  approxi- 
mately 50  million  acres  in  the  15  southern  States. 

The  program  of  the  Association  includes;  national  legislative  acti- 
vity, and  educational  work  with  southern  timberland  owners.  In  national 
legislation,  the  Forest  Farmers  Association  has  participated  in 
successful  efforts  to  secure  more  adequate  public  programs  in  fire  con- 
trol, reforestation,  management,  and  research.  The  Association  also 
supported  important  revisions  to  the  Federal  Internal  Revenue  code. 
Educational  efforts  of  the  Association  include  publication  of  a maga- 
zine, ‘The  Forest  Farmer,  sponsorship  of  field  demonstrations,  staging 
of  an  Annual  Southern  Forestry  Conference,  work  with  schools,  and 
issuance  of  a Forest  Farmer  Manual. 
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Independent  Timber  Farmers  of  America 


The  Independent  Timber  Fanners  of  America , with  headquarters  in 
Minneapolis,  Minnesota  was  organized  a few  years  ago  to  serve  indi- 
vidual forest  owners  whose  holdings  do  not  exceed  2,500  acres,  and 
independent  timber  producers  with  annual  output  of  not  more  than  2,500 
cords  of  wood  or  2^  million  board  feet  of  timber * It  advises  its  members 
on  good  forest  practices  and  cost-saving  methods®  It  provides  a timber 
trespass  protective  system®  It  furnishes  market  and  price  information, 
particularly  for  the  northern  sections  of  Minnesota  and  Wisconsin® 

Its  membership,  although  largely  concentrated  in  the  Lake  States, 
extends  east  to  Massachusetts  and  south  to  Virginia® 

New  England  Forestry  Foundation 

Sponsored  by  the  Massachusetts  Forest  and  Park  Association,  this  organi- 
sation has  been  providing  a forestry  service  for  New  England  landowners 
sine©  1944®  The  Foundation  operates  on  a nonprofit  basis  and  is 
incorporated  under  the  Massachusetts  law  for  charitable,  educational, 
and  scientific  corporations®  Any  profits  which  accrue  go  back  into 
the  expansion  of  services®  Essentially  this  Foundation  serves  the  needs 
of  timberland  owners  not  employing  technical  foresters. 

Currently  15  foresters  are  on  the  staff  of  the  Foundation®  They  are 
located  at  10  management  centers®  In  10  years,  over  1,000  landowner® 
have  received  assistance  and  about  250,000  acres  of  forest  land  have 
been  put  under  forest  management.  Some  60  million  board  feet  of  timber 
have  been  cut  from  these  lands.  Much  of  the  timber  placed  under  manage- 
ment is  in  large  estates  and  small  holdings* 

Connwood*  Inc® 

Another  independently  organized  forestry  service  agency  is  Connwood, 

Inc.  This  is  a forest  products  marketing  association  for  Connecticut 
woodland  owners  established  in  1945.  Two  foresters  are  employed.  The 
association  provides  complete  management  service  to  small  owners.  Market- 
ing is  directed  specifically  at  providing  satisfactory  outlets  for 
products  that  can  be  cut  in  desirable  silvicultural  operations,  including 
thinning  of  pine  plantations.  In  addition  to  the  sale  of  1.5  million 
board  feet  of  stumpage  and  logs  to  sawmill  operators  in  1954,  a signi- 
ficant volume  of  business  was  done  in  highway  and  other  fence  posts, 
cedar  poles,  cordwood  for  roofing  felt,  Ghrislamas  trees,  Christmas 
greens  and  other  minor  products.  Other  services  include  supervision 
of  tree  planting,  running  of  boundary  lines,  woodland  appraisals,  etc. 

Otsego  Forest  Products  Cooperative  Association 

Organized  in  1937  and  originally  financed  by  a government  loan,  the 
Otsego  Forest  Products  Cooperative  Association  erected  a permanent  saw- 
mill with  dry  kilns  and  finishing  plant,  to  provide  access  to  diver- 
sified lumber  markets  for  small  woodland  owners  of  Otsego  and  adjacent 
counties  in  New  fork  who  desire  to  keep  their  woodland  in  good  condition* 
The  Association  has  about  1,000  members  and  markets  about  2jr  million 
board  feet  annually.  It  employs  subprofess ioaal  field  men  who  advise 
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woodland  owners  on  cutting  practices,  and  arrange  for  logging  and 
hauling  when  the  member  does  not  wish  to  do  his  own  work.  The  Associ- 
ation maintains  a high  standard  of  forestry  practice,  and  returns  good 
prices  for  logs  delivered  by  members. 

IMPACT  OF  FORES IRI  ASSISTANCE 

Public  and  private  forestry  assistance  programs  involve  substantial 
annual  expenditures  and  efforts  by  organizations  and  individuals. 
Likewise,  the  job  of  achieving  a "high"  level  of  productivity  on  all 
forest  lands  is  substantial,  too.  This  is  especially  true  on  small 
private  forest  holdings  which  include  265  million  acres  and  which  had 
only  40  percent  of  their  operating  areas  in  the  "high"  productivity 
class,  according  to  a study  made  in  1953*  Assuming  that  nearly  all  the 
medium  and  large  forest  landowners  can  afford  the  services  of  consulting 
foresters,  there  remain  over  4 million  small  owners  who  periodically 
need  some  type  of  forestry  assistance. 

At  the  present  time  the  numerous  and  diverse  forestry  assistance 
programs  represent  a sizable  part  of  the  total  national  effort  in 
forestry.  To  what  extent  are  these  programs  filling  the  need  for  such 
assistance? 

Some  indications  of  their  Impact  are  their  recent  accomplishments. 

Public  assistance  programs,  although  dating  back  50  years  or  more,  have 
achieved  only  limited  coverage  in  most  instances.  During  1953  possibly 
300,000,  or  7 percent,  of  the  forest  landowners  received  some  public 
assistance,  mostly  in  the  form  of  education.  The  number  receiving  o li- 
the-ground  advice  or  direct  financial  help  through  the  Agricultural 
Conservation  Program  was  about  34,000,  or  less  than  1 percent  of  the 
more  than  4 million  small  private  forest  landowners.  Most  of  this 
assistance  was  in  the  East. 

The  most  outstanding  accomplishment  of  the  public  programs  over  the 
years  has  been  in  fire  protection.  For  the  years  1951-1953,  for 
example,  the  forest  area  burned  annually  on  State  and  private  lands 
averaged  less  than  one-half  of  what  it  did  in  the  period  1941-1945* 

On  the  other  hand,  it  is  significant  that  in  1953,  53  million  acres 
of  forest  land  were  still  without  systematic  fire  protection.  Much 
of  this  area  is  in  the  South  where  small,  private  forest  holdings  make 
up  three-fourths  of  the  total  forest  area  in  private  ownership. 

The  Federal-State  tree  distribution  program,  which  distributed 
435  million  trees  in  1953,  seemingly  represents  a major  effort. 

It  accounts  for  two-thirds  of  the  trees  planted  on  private  land.  Yet 
in  relation  to  the  planting  needs,  the  present  tree  distribution  pro- 
gram is  small.  Even  with  the  current  rate  of  natural  restocking  and 
with  planting  proceeding  at  the  expected  rate,  it  will  take  nearly 
50  years  to  catch  up  on  the  planting  job. 

Private  assistance  programs  have  expanded  rapidly,  as  has  the  number 
of  foresters  employed  by  private  industry.  The  American  tree  farm 
system,  reaching  about  9 percent  of  the  forest  land  in  private  owner- 
ship, is  the  largest  industry-sponsored  program.  It  is  doubtful, 
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though,  if  in  1953  all  private  assistance  programs  reached  more  than 
25,000  small  private  forest  landowners— less  than  1 percent  of  the 
total. 

In  summary,  present  progress  and  past  accomplishments  of  the  private 
and  public  assistance  programs  represent  a noteworthy  effort  in 
American  forestry.  They  are  showing  in  numerous  ways  that  assistance 
programs  are  an  effective  approach  to  better  forestry  on  private 
lands.  At  this  stage  and  with  material  currently  available,  a com- 
prehensive appraisal  of  all  the  accomplishments  of  individual  programs 
is  not  possible.  It  should  be  clear,  though,  that  in  the  aggregate, 
gains  being  made  on  private  forest  land  are  in  a considerable  measure 
the  result  of  the  combined  effort  of  all  assistance  programs. 
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SOME  FACTORS  INFLUENCING  PAST 


CONSUMPTION  OF  TIMBER  PRODUCTS 

INTRODUCTION 


Th©  preceding  chapters  have  dealt  with  the  Nation’s  current  timber- 
supply  situation  and  with  existing  programs  that  affect  the  supply 
outlook® 

In  this  chapter  and  in  th©  one  to  follow,  attention  has  been  shifted 
from  timber  supply  to  consideration  of  th©  demand  side  of  the  situation® 
The  main  task,  undertaken  in  th®  latter  of  these  two  chapters,  is  to 
develop  estimates  of  the  future  national  requirements  for  timber  prod- 
ucts® But  prior  to  doing  that,  it  has  seamed  desirable  to  take  account 
of  soma  of  the  major  influences  that  hav®  affected  past  consumption  of 
timber  products# 

Th©  aspects  of  past  consumption  analysed  in  this  chapter  includes 
(1)  the  timber-products  consumption  pattern  of  1952,  (2)  timber- 
produets  consumption  in  perspective  against  th®  Nation5 s consumption 
of  all  raw  materials,  (3)  a comparison  of  long-term  trends  of  price 
against  consumption,  of  lumber  and  of  pulpwood  products,  (4)  th® 
amount  of  transportation  now  involved  in  moving  timber  products  from 
places  of  production  to  ultimate  consumers,  with  special  attention  to 
railroad  transportation  of  lumber,  and  (5)  trends  in  the  substitution 
of  timber  products  for  other  materials  and  of  other  materials  for 
timber  products® 

THE  TIMBER-PRODUCTS  CONSUMPTION  PATTERN  OF  1952 


Th©  1952  consumption  of  timber  products  for  various  uses  in  the  United 
States,  in  terns  of  th©  volume  of  logs  and  bolts  removed  from  forests, 
amounted  to  12# 2 billion  cubic  feet©  Domestic  forests  supplied  about 
91  percent#  The  rest  was  received  from  foreign  countries,  chiefly 
Canada,  in  th©  form  of  lumber,  pulpwood,  woodpulp,  and  finished  paper# 
Th©s®  net  imports  of  lumber,  woodpulp,  and  paper  are  included  in  th© 

12# 2 billion  cubic  feet,  as  equivalent  volume  of  logs  and  bolts# 

That  total  volume  of  wood  consumed  may  be  visualised  as  a feark-fre© 
solid  block  1,000  miles  long,  48  feet  wide,  and  48  feet  thick®  It 
was  sufficient  to  provide  each  man,  woman,  and  child  of  th©  population 
with  78  cubic  feet. 

The  distribution  of  th©  timber  consumed  in  1952  by  principal  products— 
in  terns  of  th©  commercial  units  of  measurement  and  in  terms  of  th® 
volume  of  primary  roundwood  products  (logs  and  bolts)  brought  out  of 

forests—was  as  shown  in  table  1# 

Of  th©  total  volume  consumed,  industrial  wood  (all  products  other  than 
fuel wood)  accounted  for  83# 6 percent#  Sawlogs  (for  lumber,  sawed 
construction  timbers,  sawed  ties,  and  other  sawed  products)  accounted 
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Table  1. — Estimates  of  timber -products  consumption  In  the  United  States , 1952 
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for  52®  4 percent*  pulpwood  for  22.0  percent*  veneer  logs  and  bolts  for 
3.4  percent*  and  all  other  industrial  wood  products  for  5.8  percent. 

Fuelwood  cut  directly  from  trees*  including  that  cut  from  dead  and  cull 
timber*  accounted  for  the  other  16.4  percent  of  the  volume  consumed. 

The  forest  growing  stock  cut  for  fuelwood  in  1952  amounted  to  slightly 
less  than  10  percent  of  the  total  cut.  Volume  of  sawlog-siz©  material 
cut  for  fuelwood  amounted  to  no  more  than  4.6  percent  of  the  board-foot 
volume  of  the  cut  of  saw-timber  size  trees.  It  is  the  industrial -wood 
segment  of  timber-products  consumption  that  is  of  principal  interest. 

TIMBER  PRODUCTS  CONSUMPTION  IN  PERSPECTIVE 


Information  on  the  consumption  of  timber  products  becomes  more  meaning- 
ful when  brought  into  perspective  against  the  consumption  of  other  kinds 
of  raw  material.  What  does  the  consumption  of  timber  look  like  along- 
side the  consumption  of  nonfuel  minerals*  for  example?  What  is  the 
relative  importance  of  timber  in  the  total  of  raw  materials  consumed 
in  the  United  States? 

The  chief  difficulty  in  finding  th©  answer  to  such  questions  is  obvious. 
Cubic  feet  of  timber*  tons  of  mineral  ore*  and  barrels  of  crude  oil 
cannot  be  compared  one  with  another*  nor  can  they  be  added  to  give  a 
total.  Conversion  of  various  quantity  units  to  some  common  unit  of 
weight  or  volume  would  not  help  very  much*  because  some  materials  have 
a high  value  per  quantity  unit  while  others  have  a low  value.  Quantity 
comparisons  mad©  on  such  a basis  would  have  little  significance. 

The  best  solution*  so  far  available*  to  this  problem  of  comparing 
physical  quantities  of  unlike  materials  is  one  developed  by  the  Presi- 
dent's Materials  Policy  Commission*!/  and  used  more  recently  by  the 
Bureau  of  the  Census. £/  pt  involves  the  conversion  of  physical  quantity 
measured  in  conventional  units  to  a common  basis  that  does  take  account 
of  the  differences  in  value.  This  common  unit  of  quantity*  used  by  the 
Commission  is  that  quantity  of  each  class  of  material  which  could  have 
been  purchased  for  one  dollar  at  its  1935-39  national  average  price. 

The  quantities  of  various  materials  consumed  annually  were  thus  con- 
verted from  their  conventional  units  of  measure  (board  feet*  tons* 
barrels*  etc. ) to  what  may  b©  called  the  equivalent  "const ant-dollar 
quantity  units. " 

The  price  used  in  making  this  conversion  was  the  one  applicable  to  each 
material  after  the  first  major  step  in  its  production— timber  products 
as  logs  and  bolts  at  roadside,  minerals  at  the  mine  ready  for  shipment* 
agricultural  materials  as  they  left  the  farm. 


1/  The  President's  Materials  Policy  Commission*  RESOURCES  FOR 
FREEDOM*  Government  Printing  Office,  Washington*  D.C.  1952.  Vol.  II* 
PP.  170-185. 

2/  U.S.  Department  of  Commerce*  Bureau  of  the  Census*  RAW  MATE- 
RIALS IN  THE  UNITED  STATES  ECONOMY*  1900-1952,  Washington*  D.C.  1954. 


- 3 - 


While  prices  in  some  period  more  recent  than  1935-1939  would  have  been 
preferable,  the  data  available  for  later  periods  (not  influenced  by 
World  War  II)  were  inadequate  for  the  purpose* 

The  conversions  of  quantities  consumed  from  conventional  units  to 
constant -do liar  quantity  units  were  done  product  by  product  to  minimize 
distortions  that  would  arise  from  shifts  in  the  product  composition  of 
classes  of  material.  Timber,  for  example,  was  broken  down  into  sawlogs 
for  lumber,  pulpwood,  fuelwood,  and  "all  other. " Materials  imported 
for  consumption  in  semi-finished  and  finished  form  were  converted  to 
equivalent  quantities  of  their  constituent  raw  materials. 

While  these  conversions  of  physical  quantity  to  a common-unit  measure- 
ment give  results  that  are  only  approximate,  they  do  provide  a basis 
for  clearer  understanding  of  the  differences  in  the  consumption  trends 
of  various  classes  of  raw  material,  and  of  the  general  trend  of  total 
raw-materials  consumption. 

CHANGES  IN  THE  MIX  OF  RAW  MATERIALS 
CONSUMED,  POSITION  OF  TIMBER 

Measured  in  terms  of  eonstant-doXIar  quantity  units,  the  mix  of  raw 
materials  consumed  by  hh©  national  economy  during  the  period  1900-1952 
changed  as  shown  in.  figure  1.  The  chart  at  the  top  of  figure  1 shows 
the  percentage  composition  of  the  total  raw-materials  intake  broken 
down  into  th©  three  major  types  of  materials— foods,  energy  materials, 
and  physical-structure  materials. 

Foods  include  those  obtained  from  fisheries  as  well  as  those  from 
agriculture®  Energy  materials  include  those  used  for  production  of 
heat,  power,  and  light.  The  physical- structure  raw  materials,  includ- 
ing all  others  except  gold,  provide  the  substance  of  things  we  make 
and  use. 

Fuelwood,  of  course,  is  one  of  the  energy  materials.  All  other  timber 
products  are  in  the  physical-structure  materials  class. 

Looking  now  at  the  over-all  picture  of  relationships  in  raw  materials 
consumption,  it  is  apparent  that  energy  materials  (percentagewise) 
have  increased  considerably.  Foods  have  decreased  considerably. 
Physical-structure  materials  have  shown  greater  variation  than  either 
of  the  other  two  types,  especially  during  the  1930' s.  But  recently 
they  have  represented  about  th©  same  proportion  as  in  the  1900 8 s. 

The  chart  in  the  middle  of  figure  1 shows  the  changes  in  the  percentage 
composition  of  the  energy-materials  intake.  Fuelwood,  in  the  early 
1900’s,  comprised  a major  part  of  energy  material  consumed.  Since 
that  time,  our  relative  dependency  on  wood  as  a source  of  heat,  power, 
and  light  has  steadily  declined®  In  1950-19 52  it  represented  a rather 
minor  part  of  energy  material  consumed.  While  wood  is  still  an  impor- 
tant energy  material  in  certain  localities  and  for  certain  uses,  it  is 
no  longer  a major  source  of  the  Nation’s  total  energy  supply.  The 
remarkable  feature  of  energy-material  consumption  is  the  rapid  increase 
of  our  dependency  on  oil  and  gas. 
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Fig.  I - The  mix  of  raw  materials  consumed  in  the  United  States,  1900 -52 . 
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The  chart  at  the  bottom  of  figure  1 shows  the  changes  in  the  percentage 
composition  of  the  physical-structure  materials  intake.  Timber  products 
(other  than  fuelwood)  comprised  close  to  one-third  in  the  early  1900*3. 
That  portion  shrank  quite  steadily  from  1910  to  1929.  In  the  1930‘s  and 
early  1940’s,  it  contracted  still  further  to  slightly  more  than  one-sixth 
then  the  shrinkage  trend  was  reversed.  In  the  period  1950-52,  timber 
comprised  about  a fifth  of  the  physical-structure  raw-materials  intake. 

RATES  OF  CHANGE  IN  THE  CONSUMPTION 
OF  PHYSICAL-STRUCTURE  MATERIALS 

Attention,  so  far,  has  been  confined  to  changes  in  timber’s  relative 
position  in  the  raw-materials  intake.  Figure  2 presents  a comparison  of 
the  rates  of  change  in  the  consumption  of  the  physical-structure  mate- 
rials. Those  changes  are  plotted  on  a ratio  scale  on  which  the  upward 
and  downward  movements  of  the  several  curves  represent  equal  percentage 
changes. 

The  trend  in  timber  products  consumption,  expressed  as  cubic  feet  of 
logs  and  bolts,  has  been  different  from  that  of  other  classes  of 
physical-structure  materials.  The  upsurge  of  demand  in  World  War  I 
did  not  result  in  a corresponding  increase  of  consumption — in  fact, 
there  was  some  decline.  This  was  due  in  part  to  lack  of  demand  and 
also  to  production  difficulties  brought  on  by  labor  and  equipment 
shortages.  The  economic  slump  that  followed  World  War  I had  somewhat 
less  effect  on  timber  consumption  than  on  the  other  materials.  But  in 
the  recovery  of  the  later  1920 ’s,  timber  consumption  failed  to  regain 
its  prewar  levels,  while  consumption  of  the  other  materials  did  surpass 
prewar  levels.  The  Great  Depression  was  characterized  by  a sharp  drop 
in  the  consumption  of  all  physical-structure  materials,  but  the  percent- 
age drop  in  consumption  of  timber  products  was  not  quite  as  drastic  as 
that  of  the  nonfuel  minerals.  It  was  more  drastic  than  for  the  nonfood 
products  of  agriculture.  Recovery  in  consumption  of  timber  products  in 
the  later  1930’s  was  slower  and  less  complete;  in  fact,  timber  consump- 
tion did  not  approach  the  peak  of  the  1900 ’s  until  1942.  That  was 
followed  by  a decline  in  1943-1945  and  then  an  increase  with  a minor 
dip  in  1949» 

The  1950-1952  level  of  consumption  of  timber  products  (other  than  fuel- 
wood)  has  been  above  any  level  attained  in  the  past.  The  impetus,  as 
will  be  observed  later,  has  been  supplied  by  pulp  products,  plywood, 
etc.  Lumber  consumption  has  approached  the  peak  levels  of  the  1900’ s 
but  it  has  not  exceeded  them. 

RELATION  OF  WHOLESALE  PRICE  TO  CONSUMPTION 


The  impact  of  price  change  upon  the  demand  for  a timber  product  is 
exceedingly  difficult  to  judge — partly  because  of  the  limitations  of 
suitable  price  and  consumption  data  on  the  nationwide  basis,  and  partly 
because  of  the  difficulty  of  statistically  isolating  the  influence  of 
price  from  the  influence  of  nonprice  factors. 

Existing  price  data  are  chiefly  price-at-mill  rather  than  price  at 
place  of  consumption.  Prices  paid  by  the  ultimate  consumer  contain 
the  added  costs  of  transportation  and  distribution. 
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Fig.  2 -Annual  consumption  of  all  physical-structure  raw  materials, 
and  of  specified  kinds  of  such  material,  1900-52 . 
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About  the  best  that  can  be  done  under  present  circumstances  is  to  present 
3ome  rough  comparisons  of  wholesale  price  trends  against  consumption 
trends  for  the  limited  inferences  that  can  be  drawn  therefrom.  Even 
this  involves  a number  of  complications  that  will  now  be  pointed  out. 

Over  the  years,  the  dollar s-and-cents  price  of  a particular  timber  prod- 
uct has  been  affected  by  the  changes  in  the  general  purchasing  power  of 
the  dollar.  A valid  comparison  of  the  long-term  relationship  of  price 
to  consumption  requires  that  such  changes  be  taken  into  account.  In 
other  words,  it  is  the  "real  price"  of  the  product  and  not  the  nominal 
price  that  is  the  more  meaningful  in  the  present  context. 

CHANGES  IN  LUMBER'S  REAL-PRICE  INDEX,  1900-1954 

The  changes  in  lumber's  average  annual  nominal  price  and  of  its  corre- 
sponding real  price  (in  terms  of  the  general  wholesale  commodity- 
purchasing power  of  the  dollar)  over  the  period  1900-1954  are  shown  in 
table  2.  The  base  (100.0)  of  the  index  of  nominal  price  is  lumber's 
average  wholesale  price  in  1926.  The  corresponding  base  of  lumber's 
real  price  is  the  1926  relationship  of  lumber  prices  to  all  commodity 
prices. 

The  upward  and  downward  shifts  in  real  price  of  lumber  are  plotted  in 
figure  3*  In  terms  of  5-year  averages,  lumber's  index  of  real  price 
has  advanced  from  69*0  in  the  period  1900-1904  to  197*4  in  the  period 
1950-1954* 

The  first  upward  thrust  of  price  came  in  1905  and  1906  when  lumber 
consumption  reached  its  all-time  peak.  This  was  followed  by  an  equally 
sharp  decline  that  lasted  until  1910.  There  was  a moderate  rise  in  the 
years  1911-1913  followed  by  a further  decline  in  1917  to  its  lowest 
point  in  the  54  years  under  observation. 

After  a slight  rise  in  1918,  real  price  shot  up  in  1919  and  1920  faster 
(percentagewise)  than  it  has  ever  done  in  any  2-year  period.  This  was 
followed  by  a sharp  decline  in  1921,  and  another  rise  in  1922  and  1923* 
From  1924  onward  to  1932,  there  was  a series  of  erratic  movements  on  a 
general  downward  trend. 

The  period  1933-1950  was  characterized  by  a fairly  steep  upward  climb 
but  with  four  moderate  set-backs.  From  the  all-time  price  peak  reached 
in  1950,  there  has  been  a moderate  decline  in  the  period  1951-1954* 

ABSOLUTE  CONSUMPTION  AND  RELATIVE  CONSUMPTION, 

CHANGES  IN  RELATIVE  CONSUMPTION  OF  LUMBER 

A somewhat  comparable  transformation  of  data  is  required  on  the  consump- 
tion side.  The  absolute  annual  consumption  of  lumber,  for  example,  has 
of  late  reached  levels  not  far  below  the  peaks  attained  in  the  period 
1900-1910.  It  is  well  known,  however,  that  the  per  capita  consumption 
of  lumber  is  now  far  below  what  it  was  at  that  time.  The  reason  that 
absolute  consumption  can  be  high  despite  the  decline  in  per  capita 
consumption  is,  of  course,  due  to  the  fact  that  the  Nation's  population 
and  its  economy  has  been  expanding  at  a fairly  rapid  rate.  A comparison 
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Table  2,— Indexes  of  nominal  price  and  of  real  price  of  limber, 

(1926  « 100.0) 


Year  : 

All  commodity 
price  index 

‘ Lumber  price  index 

Year  s 

All  commodity 
price  index 

‘ Lumber  price  index 

: Nominal 

Reali/ 

s Nominal 

; Real“^ 
* 

1900 

56.1 

38.1 

67.9 

1930 

86.4 

85.8 

99.3 

1901 

55.3 

38,3 

69.3 

1931 

73.0 

69.5 

95.2 

1902 

58.9 

40.3 

68.4 

1932 

64.8 

58.5 

90.3 

1903 

59.6 

42.8 

71.8 

1933 

65.9 

70.7 

107.3 

1904 

59.7 

40.3 

67.5 

1934 

74.9 

84.5 

112.8 

1905 

60.1 

42.8 

71.2 

1935 

80.0 

81,8 

102.3 

1906 

61.8 

52.3 

84.6 

1936 

80.8 

87.0 

107.7 

1907 

65.2 

52.4 

80.4 

1937 

86.3 

99.7 

115.5 

1908 

62.9 

48.6 

77.3 

1938 

78.6 

87.4 

111.2 

1909 

67.6 

48.6 

71.9 

1939 

77.1 

93.2 

120.9 

1910 

70.4 

48.4 

68.8 

1940 

78.6 

102.9 

130.9 

1911 

64.9 

47.6 

73.3 

1941 

87.3 

122.5 

140.3 

1912 

69.1 

50.9 

73.7 

1942 

98.8 

132.8 

134.4 

1913 

69.8 

54.0 

77.4 

1943 

103.1 

141.4 

137.1 

1914 

68.1 

49.9 

73.3 

1944 

104.0 

153.3 

147.4 

1915 

69.5 

48.7 

70.1 

1945 

105.8 

155.1 

146.6 

1916 

85.5 

55.1 

64.4 

1946 

121.1 

178.4 

147.3 

1917 

117.5 

72.2 

61.4 

1947 

152.1 

277.6 

182.5 

1918 

131.3 

83.5 

63.6 

1948 

165.1 

313.0 

189.6 

1919 

138.6 

113.0 

81.5 

1949 

155.0 

286.0 

184.5 

1920 

154.4 

165.2 

107.0 

1950 

161.5 

327.4 

202.7 

1921 

97.6 

88.9 

91.1 

1951 

179.8 

351.4 

195.4 

1922 

96.7 

99.1 

102.5 

1952 

174.8 

344.4 

197.0 

1923 

100.6 

111.8 

111.1 

1953 

172.5 

341.0 

197.7 

1924 

98.1 

99.3 

101.2 

1954 

172.8 

335.2 

194.0 

1925 

103.5 

100.6 

97.2 

1926 

100.0 

100.0 

100.0 

1927 

95.4 

93.1 

97.6 

1928 

96.7 

90.5 

93.6 

1929 

95.3 

93.8 

98.4 

1/  Obtained  by  dividing  lumber's  nominal  price  index  number  by  the  corresponding 
all-commodity  price  index  number. 

Source:  Bureau  of  Labor  Statistics  Wholesale  Price  Index:  Lumber  and  All 

Commodities,  1913-54.  Data  for  1900-12  from  Bureau  of  the  Census, 

RAW  MATERIALS  IN  THE  UNITED  STATES  ECONOMY,  p.  90,  converted  to 
1926  base. 
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Fig.  3 - Changes  in  the  real  (wholesale)  price  of  lumber,  1900-54 
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of  real  price  with  consumption  requires  that  the  Nation's  general  econ- 
omic expansion  be  taken  into  account*  It  is  the  "relative  consumption" 
of  the  particular  product— -not  the  absolute  consumption  that  is  the  more 
significant  in  the  present  analysis* 

The  method  used  in  this  study  for  estimating  the  relative  consumption  of 
timber  products  (other  than  fuelwood)  makes  use  of  the  recent  Census 
Bureau  estimate  of  the  1900*1952  annual  consumption  of  all  physical- 
structure  raw  materials. 2/  The  relative  consumption  of  lumber,  for 
example,  has  been  expressed  in  terms  of  board  feet  per  eonstant-dollar 
quantity  unit  of  physical-structure  materials  consumed® 

While  the  results  of  this  analytical  method  are  admittedly  rough,  they 
do  provide  a consumption  index  that  takes  account  of  the  Nation's 
expanding  demand  for  raw  materials. 

The  annual  absolute  consumption  of  lumber  and  corresponding  relative 
consumption  during  the  period  1900-1952  are  shown  in  table  3»  Absolute 
consumption  of  all  physical-structure  raw  materials  is  also  shown  for 
reference  purposes. 

The  periodic  change  in  relative  consumption  of  lumber  can  be  summarized 
by  saying  that  the  composite  eonstant-dollar  quantity  unit  of  all 
physical-structure  raw  materials  consumed  in  1900-1904  contained  19*1 
board  feet  of  lumber.  In  the  period  1949-1952,  it  contained  7»3  board 
feet. 

It  is  of  interest  to  notice  that  the  steeper  part  of  the  decline  in 
relative  consumption  of  lumber  occurred  during  the  period  1900-1932 
(fig.  4)»  With  the  exception  of  the  sharp  downward  plunge  in  1937* 
the  period  1933-1952  has  been  characterized  by  a slackening  in  the 
rate  of  decline. 

The  period  of  most  rapid  decline  in  relative  consumption  (1900-1932) 
witnessed  a slower  general  increase  in  real  price  than  has  occurred  in 
the  period  1933-1952  when  relative  consumption  declined  more  slowly. 

The  earlier  period,  however,  had  some  extremely  violent  fluctuations 
of  real  price. 


RELATIONSHIP  OF  REAL  PRICE  TO 
RELATIVE  CONSUMPTION  OF  LUMBER 

The  index  of  lumber's  real  price  (table  2)  and  the  estimated  relative 
consumption  (table  3)  are  plotted  graphically  in  figure  5«^/ 


2/  Raw  Materials  in  the  United  States  Economy,  1900-1952. 

4 / This  type  of  chart,  using  ratio  (logarithmic)  scales  on  both 
horizontal  and  vertical  axes,  is  a useful  device  for  showing  the  rela- 
tionship of  percentage  change  in  one  variable  (price)  to  percentage 
change  in  the  other  variable  (relative  consumption). 
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Table  3. — Estimated  absolute  consumption  of  lumber  and  of  all  physical-structure 
raw  materials  and  relative  consumption  of  lumber,  1900-52 


Year 

Absolute  consumption 

•Lumber  con- 
sumed per 
unit  of 
physical- 
structure  , 
material" 

Year 

Absolute  consumption 

: Lumber  con- 
: sumed  per 

: unit  of 

: physical- 

: structure  . 

: material" 

Lumber^/ 

: Units  of 
: physical- 
: structure 
: material" 

Lumber^ 

: Units  of 
: physical- 
: structure  , 
: material" 

Billion 

Billion 

bd.  ft. 

Million 

Bd.  ft. 

bd.  ft. 

Million 

Bd.  ft. 

1900 

41.0 

1,979 

20.7 

1930 

30.0 

2,967 

10.1 

1901 

41.5 

1,915 

21.7 

1931 

21.4 

2,883 

7.4 

1902 

42.0 

2,375 

17.7 

1932 

17.3 

2,054 

8.4 

1903 

42.0 

2,231 

18.8 

1933 

18.6 

2,131 

8.7 

1904 

41.5 

2,496 

16.6 

1934 

17.7 

1,834 

9.6 

1905 

42.4 

2,453 

17.3 

1935 

23.4 

2,619 

8.9 

1906 

45.0 

2,635 

17.1 

1936 

25.7 

2,900 

8.9 

1907 

44.7 

2,427 

18.4 

1937 

25.8 

3,985 

6.5 

1908 

40.8 

2,425 

16.8 

1938 

23.7 

3,037 

7.8 

1909 

43.6 

2,621 

16.6 

1939 

28.4 

3,490 

8.1 

1910 

43.4 

2,760 

15.7 

1940 

34.3 

4,026 

8.5 

1911 

41.3 

2,641 

15.6 

1941 

36.2 

4,908 

7.4 

1912 

43.2 

2,767 

15.6 

1942 

43.9 

4,993 

8.8 

1913 

42.0 

2,636 

16.0 

1943 

38.7 

4,460 

8.7 

1914 

38.6 

2,905 

13.3 

1944 

34.6 

4,706 

7.4 

1915 

36.7 

2,587 

14.2 

1945 

30.6 

4,173 

7.3 

1916 

39.7 

2,856 

13.9 

1946 

33.5 

4,379 

7.7 

1917 

35.8 

3,090 

11.6 

1947 

33.8 

4, 592 

7.4 

1918 

32.0 

2,875 

11.1 

1948 

36.3 

5,506 

6.6 

1919 

34.2 

2,678 

12.8 

1949 

34.4 

4,944 

7.0 

1920 

34.6 

3,242 

10.7 

1950 

40.9 

5,174 

7.9 

1921 

28.5 

2,130 

13.4 

1951 

39.0 

5,276 

7.4 

1922 

34.9 

2,611 

13.4 

1952 

41.5 

5,933 

7.0 

1923 

40.5 

3,209 

12.6 

1924 

38.5 

3,069 

12.5 

1925 

40.2 

3,331 

12.1 

1926 

38.8 

3,432 

11.3 

1927 

35.9 

3,092 

11.6 

1928 

37.7 

3,327 

11.3 

1929 

33.9 

3,455 

9.8 

1 / Forest  Service  estimates  of  apparent  consumption  based  on  estimated  production, 
less  exports,  plus  imports.  Adjustments  for  changes  in  lumber  stocks  during  period 
1929-52. 

2/  Measured  in  terms  of  1935-39  constant-dollar  quantity  units.  Bureau  of  the 
Census,  RAW  MATERIALS  IN  THE  UNITED  STATES  ECONOMY,  1900-52,  p.  81. 

y Computed  from  lumber  estimates  in  million  board  feet.  Figures  for  relative 
consumption  of  lumber,  in  certain  instances,  would  differ  slightly  from  those  shown  if 
computed  from  the  lumber  consumption  estimates  here  rounded  to  the  nearest  billion 
board  feet. 
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RATIO  SCALE 
(BOARD-FEET) 


Fig.  4- Trend  in  relative  consumption  of  lumber  in  terms  of  board-feet  per 
constont-dollor  quantity  unit  of  all  physical-structure  materials, 
1900-52. 
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Fig.  5- 


Relationship  of  real  price  to  relative  consumption  of  lumber, 
1900-52. 
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The  scatter-pattern  of  the  dots  indicating  changes  in  price  and  consump- 
tion in  relation  to  each  other  shows  a fair  degree  of  long-term  consist- 
ency. As  real  price  has  risen,  relative  consumption  has  declined. 

During  the  first  half  of  the  52-year  period,  the  rate  of  decline  in 
relative  consumption  (percentagewise)  was  greater  than  the  rate  of  price 
increase.  But  during  the  latter  half  of  the  period,  the  rate  of  decline 
in  relative  consumption  has  been  much  less  than  the  rate  of  price 
increase. 

On  the  short-term  basis,  it  is  evident  that  lumber  supply  has  been  less 
flexible  than  lumber  demand.  The  years  1906  and  1907  were  a time  of 
strong  demand  which  stimulated  a rise  in  price.  The  same  was  true  in 
1921  and  1923,  and  again  in  1950.  Prior  to  the  Great  Depression,  the 
widest  departures  on  the  low  side  of  the  general  price-consumption 
relationship  were  the  World  War  I years,  1916,  1917,  and  1918,  when  the 
rise  in  lumber  prices  was  much  less  than  the  general  increase  in  whole- 
sale prices  (table  3)«  This  lag  in  real  price-increase  accompanied  by 
a sag  in  relative  consumption  is  explainable,  in  part  at  least,  by  the 
fact  that  volume  of  new  private  residential  construction  declined  by 
50  percent  between  1915  and  1918.1/  The  volume  of  all  construction 
remained  relatively  stable,  but  the  compensating  construction  activities 
were  those  that  utilize  relatively  less  lumber  than  residential  building. 

The  low  price  and  low  relative  consumption  in  1932  and  1933  are  more 
readily  explainable  by  the  fact  that  construction  activity  was  at  a 
very  low  ebb  in  those  years. 

The  abnormal  relationship  of  real  price  and  relative  consumption  in 
1937  was  apparently  due  to  a very  complex  set  of  factors.  Real  price 
was  somewhat  higher  than  it  had  ever  been  prior  to  that  time,  but 
residential  building  was  also  on  the  increase.  Absolute  consumption 
of  lumber  increased  slightly  from  1936  to  1937,  but  absolute  consumption 
of  all  physical-structure  materials  increased  very  sharply  from  1936  to 
1937*  In  1938  there  was  a short  but  severe  economic  recession  that 
forced  consumption  of  all  physical-structure  materials  back  almost  to 
the  1936  level  (table  3)»  Why  these  short-term  changes  occurred  as  they 
did  need  not  be  considered  here. 

The  leveling-off  in  the  price-consumption  regression  curve  in  recent 
years  (fig.  5)  has,  apparently,  been  due  to  strong  forces  on  the 
demand  side.  One  obvious  factor  is  the  large  volume  of  residential 
construction  put  in  place  since  the  end  of  World  War  II.  One-third 
or  more  of  all  lumber  consumed  goes  for  that  use. 

While  the  rate  of  increase  in  the  real  price  of  lumber  and  the  rate  of 
decrease  in  the  relative  consumption  of  lumber  do  show  a fair  degree 
of  consistency  in  their  long  term  relationship,  the  ratio  of  the  rate 
of  price  increase  to  the  rate  of  consumption  decrease  has  been  changing. 
The  data  imply  that  forces  on  the  demand  side,  for  the  time  being  at 


J/  U.S.  Department  of  Commerce,  STATISTICAL  SUPPLEMENT  — 
CONSTRUCTION  AND  BUILDING  MATERIALS,  May  1953,  Page  40. 
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least,  have  been  exerting  much  heavier  pressure  than  in  the  early  part 
of  the  52  years  under  observation. 

If  real  price  continues  its  upward  trend,  there  is  probability  of  a 
continued  downward  trend  in  relative  consumption.  But  any  moderate 
decrease  of  relative  consumption  would  still  imply  some  increase  of 
absolute  consumption. 


NOMINAL  PRICE  AND  REAL  PRICE  OF 
PULPWOOD  PRODUCTS,  1920-1954 

In  some  respects,  it  would  be  best  to  make  separate  analyses  for  wood- 
pulp,  for  paper,  and  for  paperboard.  That,  however,  has  not  been 
practicable.  Some  peculiarities  of  the  existing  index  of  woodpulp 
price  are  described  in  the  footnote  below.2/  Other  price  data  available 
for  the  early  part  of  the  period  under  study  rest  on  a pretty  narrow 
foundation.  Prior  to  1929,  the  price  index  for  paper  was  based  on  but 
two  grades— newsprint  and  manila  wrapping  paper— and  the  price  index 
for  paperboard  was  based  on  three  grades  for  ?,boxboard. " 

In  view  of  such  limitations  of  the  price-data  base,  it  seems  probable 
that  the  composite  index  of  prices  for  pulp,  paper,  and  paperboard  is 
more  reliable  for  present  purposes  than  the  three  indexes  taken  sepa- 
rately. It  is,  therefore,  the  composite  index  that  has  been  used  here 
as  the  general  indicator  of  price  change  for  pulpwood  products  in 
general. 

The  composite  index  of  nominal  price  and  a corresponding  index  of  real 
price  for  pulp,  paper,  and  paperboard,  1920-1954,  are  shown  in  table  4. 
The  base  ( 100.0) of  these  indexes  is  the  average  price  during  the  year 
1926.  Real  price  is  in  terms  of  the  general  commodity-purchasing  power 
of  the  dollar. 

The  real  price  of  pulpwood  products  during  the  34-year  period  under 
study  shows  some  moderate  fluctuations  but  virtually  no  upward  or 
downward  general  trend  (fig.  6).  The  most  notable  feature  of  this 
price  trend  is  that  it  has  kept  coming  back  into  line  with  the  general 
trend  of  all  commodity  prices.  Years  in  which  the  level  of  pulpwood- 


6/  The  quantity  of  pulp  that  moves  in  the  market-pulp  trade 
represents  less  than  20  percent  of  total  woodpulp  consumption. 
Furthermore,  the  price  of  market  pulp  is  much  less  stable  than  the 
price  of  pulpwood  products  in  general.  The  instability  has  been  due 
partly  to  the  ups  and  downs  in  imports  of  woodpulp  and  partly  to 
variations  in  the  quantity  of  domestic  woodpulp  put  on  the  market. 
Integrated  domestic  pulp  and  paper  mills  tend  to  put  more  pulp  on  the 
market  during  times  when  there  is  a lag  in  the  demand  for  paper  and 
paperboard.  These  factors  are  disturbing  influences  on  the  supply  side 
of  the  market-pulp  situation.  Accordingly,  the  use  of  market-pulp 
prices  as  the  sole  indicator  of  pulpwood-products  price  would  not  be 
advisable. 
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Table  4 „ —Composite  indexes  of  nominal  price  and  of  real  price 
of  pulp,  paper,  and  paperboard,  1920-54 

(1926  » 100.0) 


Year 

: Nominal 

: price 

: Real  . 

: price!/ 

Year 

: Nominal 

: price 

: Real  , 

: price!/ 

1920 

181.8 

117.7 

1940 

91.7 

116.7 

1921 

107.6 

110.2 

19a 

98.2 

112.5 

1922 

91.6 

94.7 

1942 

100.8 

102.0 

1923 

102.8 

102.2 

1943 

104.1 

101.0 

1924 

100.7 

102.7 

1944 

107.1 

103.0 

1925 

105.2 

101.6 

1945 

108.8 

102.8 

1926 

100.0 

100.0 

1946 

119.4 

98.6 

1927 

93.8 

98.3 

1947 

155.1 

102.0 

1928 

91.4 

94.5 

1948 

168.5 

102.1 

1929 

88.9 

93.3 

1949 

160.8 

103.7 

1930 

86.1 

99.7 

1950 

163.5 

101.2 

1931 

81.4 

111.5 

1951 

198.0 

110.1 

1932 

75.5 

116.5 

1952 

2/197.6 

113.0 

1933 

76.6 

116.2 

1953 

197.0 

114.2 

1934 

82.7 

110.4 

1954 

197.3 

114.2 

1935 

80.0 

100.0 

1936 

80.7 

99.9 

. 

1937 

91.7 

106.3 

1938 

85.0 

108.1 

1939 

82.4 

106.9 

1/  In  terms  of  the  general,  commodity-purchasing  power  of  the 
dollar.  Obtained  by  dividing  the  index  number  of  annual  nominal 
price  by  the  corresponding  index  number  for  all  commodity  prices, 
as  shown  in  table  2. 

2 / The  index  from  1952  on  includes  a wider  range  of  products  under 
the  title  "Pulp,  Paper,  and  Products." 


Source:  U.S.  Bureau  of  Labor  Statistics,  Wholesale  Price 

Indexes. 
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INDEX  OF 
REAL  RR ICE 
(1926=  IOO) 


RELATIVE 
CONSUMPTION 
(POUNDS  PER  UNIT) 


Fig.  6 


Trends  of  real  (composite)  price  of  pulp,  paper,  and  paperboard 
and  of  relative  consumption  of  wood  pulp. 
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product  prices  and  the  level  of  commodity  prices  in  general  have  been 
less  than  five  index  numbers  apart  include  1923-27,  1930,  1935-36, 
1942-50.  Such  periods  embrace  17  of  the  35  years  under  observation 
(table  5). 

It  is  of  interest  to  note  that  during  the  depression  years  1931-34  the 
prices  of  pulpwood  products  did  not  slump  as  much  as  did  commodity  prices 
in  general.  The  difference  in  slump-resistance  accounts  for  the  higher 
level  of  real  price  of  pulpwood  products  in  the  1931-34  period.  Nominal 
prices  of  pulpwood  products  did  decline  to  some  extent. 

ABSOLUTE  AND  RELATIVE  CONSUMPTION 
OF  PULPWOOD  PRODUCTS,  1920-1952 

The  decision  to  use  the  composite  price  index  of  pulp,  paper,  and  paper- 
board  makes  it  necessary  to  adopt  a somewhat  similar  compromise  with 
regard  to  the  consumption  trend.  Woodpulp  is,  of  course,  the  principal 
material  in  paper  and  paperboard. 2/  The  pulpwood-products  consumption 
series  has  accordingly  been  expressed  in  terms  of  woodpulp.  Net  imports 
of  finished  paper  and  paperboard  have  been  included  in  the  woodpulp 
consumption  estimates  as  equivalent  tonnage  of  woodpulp. 

The  estimated  annual  absolute  consumption  of  woodpulp,  1920-1952,  and 
corresponding  relative  consumption  are  shown  in  table  5»  Relative 
consumption  is  expressed  in  terms  of  pounds  of  woodpulp  per  constant- 
dollar  quantity  unit  of  all  physical-structure  materials  consumed. 

In  the  32  years  under  study,  absolute  annual  consumption  of  woodpulp 
increased  from  5*2  million  tons  in  1920  to  22.8  million  tons  in  1952. 

The  increase  occurred  at  a fairly  steady  rate. 

Relative  annual  consumption  rose  from  the  level  of  3.2  pounds  in  1920 
to  an  annual  average  of  more  than  8.0  pounds  in  1950-52.  In  other 
words,  the  composite  constant-dollar  quantity  unit  of  physical-structure 
material  consumed  in  1920  contained  3»2  pounds  of  woodpulp;  in  1951-52 
it  contained  8.0  pounds.  This  means,  of  course,  that  the  consumption 
of  woodpulp  has  increased  much  faster  than  the  consumption  of  physical- 
structure  materials  in  general. 

The  increase  of  relative  consumption  was  very  rapid  from  1920  to  1933* 
This  was  followed  by  a downward  trend  until  1941  and  then  a rapid 
upward  trend  again  until  1951  (table  5 and  fig.  6).  The  drop  that 
occurred  in  1952,  both  in  absolute  and  in  relative  consumption,  may 
have  been  of  limited  significance. 

It  should,  of  course,  be  realized  here  that  a substantial  part  of  the 
increase  in  consumption  of  products  of  pulpwood  has  been  the  result  of 
shifts  from  lumber  to  fiberboard  and  other  pulpwood  products.  Part  of 


7 / Certain  grades  of  paper  and  paperboard  do  contain  varying 
portions  of  fibrous  material  other  than  new  woodpulp.  The  bulk  of 
such  material,  however,  is  waste  paper  originally  made  from  woodpulp. 
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Table  5. — Estimated  absolute  consumption  of  woodpulp  and  of  all  physical-structure 
raw  materials,  and  relative  consumption  of  woodpulp,  1920-52 


Year 

Absolute  consumption 

Woodpulp  con- 
sumption 
per  unit  of 
physical- 
structure 
material1^ 

Year 

Absolute  consumption 

Woodpulp  con- 
sumption 
per  unit  of 
physical- 
structure 
material" 

Woodpulpi/ : 

Units  of 
physical- 
structure  . 
material^/ 

: Units  of 
: physical- 
structure, 
Woodpulpi/ : material" 
i 

Million 

Million 

tons 

Million 

Pounds 

tons 

Million 

Pounds 

1920 

5.2 

3,242 

3.2 

1940 

12.0 

4,026 

6.0 

1921 

4.3 

2,130 

4.0 

19a 

13.9 

4,908 

5.7 

1922 

5.7 

2,611 

4.4 

1942 

14.4 

4,993 

5.8 

1923 

6.5 

3,209 

4.0 

1943 

13.1 

4,460 

5.9 

1924 

6.6 

3,069 

4.3 

1944 

13.2 

4,706 

5.6 

1925 

7.0 

3,331 

4.2 

1945 

14.1 

4,173 

6.8 

1926 

7.9 

3,432 

4. 6 

1946 

15.6 

4,379 

7.1 

1927 

7.9 

3,092 

5.1 

1947 

17.8 

4, 592 

7.8 

1928 

8.3 

3,327 

5.0 

1948 

19.2 

5,506 

7.0 

1929 

9.0 

3,455 

5.2 

1949 

18.3 

4.944 

7.4 

1930 

8.6 

2,967 

5.8 

1950 

21.8 

5,174 

8.4 

1931 

7.9 

2,883 

5.5 

1951 

23.2 

5,276 

8.8 

1932 

6.9 

2,054 

6.7 

1952 

22.8 

5,933 

7.7 

1933 

7.9 

2,131 

7.4 

1934 

8.2 

1,834 

7.0 

1935 

8.9 

2,619 

6.8 

1936 

10.5 

2,900 

7.2 

1937 

11.9 

3,985 

6.0 

1938 

9.7 

3,037 

6.4 

1939 

11.3 

3,490 

6.5 

1 / Includes  net  imports  of  paper  and  paperboard  in  terms  of  equivalent  tonnage  of 
woodpulp. 

2 / Measured  in  terms  of  1935-39  constant-dollar  quantity  units.  Bureau  of  the 
Census,  RAW  MATERIALS  IN  THE  UNITED  STATES  ECONOMY,  1900-52,  p.  81. 

In  terms  of  pounds  of  woodpulp  per  constant-dollar  quantity  unit  of  all  physi- 
cal-structure materials  consumed. 

Source:  U.S.  Department  of  Commerce. 
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that  shift  has,  no  doubt,  been  induced  by  the  rising  real  price  of 
lumber® 

The  comparative  high  level  of  relative  consumption  maintained  during 
the  depression  years  1932-33  indicates  that  consumption  of  pulpwood 
products  was  curtailed  to  a lesser  extent  than  consumption  of  physical” 
structure  materials  in  general®  That  feature  accounts  in  part  for  the 
previously-mentioned  fact  that  price  of  pulpwood  products  did  not  fall 
as  much  as  did  commodity  prices  in  general* 

THE  PRICE-CONSUMPTION  RELATIONSHIP 
FOR  PRODUCTS  OF  PULPWOOD,  1920-1952 

The  trends  of  composite  real  price  index  for  pulp,  paper,  and  paper- 
board  (table  4)  and  of  relative  consumption  of  woodpulp  (table  5)  have 
been  plotted  graphically  in  figure  6. 

The  most  notable  feature  of  the  relationship  between  real  price  and 
relative  consumption  of  pulpwood  products  is  the  fact  that  supply  has 
increased  so  rapidly  with  no  appreciable  increase  in  real  price* 

That  accomplishment,  of  course,  has  been  due  chiefly  to  technological 
advances  which  have  greatly  expanded  the  field  of  raw  material  suitable 
for  manufacture  of  woodpulp®  Mot  too  long  ago,  spruce  and  fir  wer© 
about  the  only  timber  species  that  could  be  so  used.  Modifications 
of  the  pulping  process  and  the  development  of  new  processes  have  added 
the  southern  pines,  jack  pine,  western  hemlock,  Douglas-fir,  and  many 
of  the  hardwood  species  to  the  raw-material  base  of  the  pulp  and  paper 
industry. 

On  a somewhat  different  front,  impressive  progress  has  been  mad©  in 
utilization  of  sawmill-residue  wood  for  pulp,  and  in  the  production 
of  pulpwood  from  thinning  operations  that  speed  up  growth  and  improve 
the  quality  of  stands  of  young  timber.  Both  of  these  developments 

expand  the  raw-material  supply. 

Then  too,  on  the  consumption  side,  there  has  been  equally  significant 
technical  progress  in  the  development  of  new  uses  for  woodpulp  products 

and  in  the  improvement  ©f  such  products. 

INFERENCE  REGARDING  IMPACT 
OF  PRICE  UPON  CONSUMPTION 

Scarcity  of  suitable  price  and  consumption  information  over  reasonably 
long  periods  of  time  for  timber  products  other  than  lumber  and  pulpwood 
makes  it  seem  advisable  to  limit  the  foregoing  analyses  to  those  two 
products.  Lumber  and  pulpwood,  however,  accounted  for  89  percent  of 
the  total  1952  domestic  consumption  of  timber  products  other  than 
fuelwood. 

Many  factors  other  than  price  have  influenced  consumption  of  lumber. 
Some  of  those  other  factors  will  be  considered  presently.  While  there 
is  no  reason  to  believe  that  the  increase  of  real  price  has  been  the 
sole  cause  of  the  decrease  of  relative  consumption,  the  foregoing 
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evidence  is  strong  enough  to  justify  the  belief  that  real-price  increase 
has  been  a major  influence  contributing  to  that  decrease® 

This  inference  is  strengthened  by  the  fact  that  the  absence  of  any 
appreciable  increase  in  real  price  of  pulpwood  products  has  been  accom- 
panied by  an  upward  trend  of  relative  consumption. 

If,  like  that  of  pulpwood  products,  the  real  price  of  lumber  had  not 
increased,  there  is  reasonable  probability  that  relative  consumption  of 
lumber  would  not  have  decreased  to  anything  like  the  extent  it  has. 

The  main  point  to  be  stressed  here  is  that  any  projection  of  past  trends 
of  lumber  consumption  automatically  involves  the  assumption  that  there 
will  be  a further  increase  of  its  real  price.  Similarly,  a projection 
of  pulpwood  consumption  implies  little  or  no  increase  of  pulpwood  price. 

TIMBER-PRODUCTS  TRANSPORTATION 


One  of  the  major  handicaps  to  economical  procurement  of  timber  products 
(lumber  in  particular)  has  been  the  gradual  increase  in  the  amount  of 
transportation  required  to  bring  such  materials  from  places  of  origin  to 
places  of  consumption. 

This  matter  is  touched  upon  here  because  there  is  a strong  probability 
that  the  transcontinental  hauling  of  timber  products  is  approaching  its 
peak.  It  is  more  than  likely  that  the  next  fifty  years  will  see  a trend 
toward  more  intensive  use  of  the  forest  lands  of  the  East,  which  are 
comparatively  nearer  to  the  eastern  concentrations  of  population  and 
of  industry. 

The  recent  and  continuing  rapid  growth  of  population  and  of  industry 
in  the  West  can  be  expected  to  increase  the  demand  for  timber  products 
in  that  section.  It  seems  more  than  likely  that  a diminishing  portion 
of  the  western  output  will  be  available  for  shipment  to  other  sections 
of  the  country. 

Then  too,  the  gradual  shift  of  western  lumber  production  from  old- 
growth  to  young-growth  timber  will  tend  to  reduce  the  present  quality 
differences  between  western  and  eastern  lumber.  This  should  make  it 
possible  for  the  eastern  product  to  compete  more  vigorously  with  the 
western  in  eastern  markets. 

Another  consideration  is  that  three-fourths  of  the  Nation's  commercial 
forest  acreage,  and  about  that  much  of  its  timber-gr owing  potential, 
including  more  than  half  (57  percent)  of  the  softwood-growing  potential, 
is  situated  east  of  the  Great  Plains.  Thus,  the  bulk  of  the  forest  land 
best  suited  for  the  production  of  timber  products  is  favorably  located 
with  respect  to  the  bulk  of  the  Nation's  population  and  of  its  indus- 
trial activity.  There  is  no  physical  necessity  that  such  a large 
cross-continent  traffic  in  timber  products  be  continued  indefinitely. 

The  historical  increase  in  the  amount  of  transportation  required  with 
respect  to  lumber— -and  to  some  extent  with  respect  to  other  timber 
products-— was  due  to  the  shifting  of  the  major  areas  of  production. 
Commercial  sawmilling  began  in  the  Northeast.  From  there,  the  center 


- 22  - 


of  largest  production  shifted  to  the  Lake  States*  then  to  the  South,, 
and  finally  to  the  West®  Each  successive  shift  has  added  some  mor© 
transportation  costs  to  the  final  price  of  lumber. 

More  than  63  percent  of  the  Nation 8 s 1952  output  of  softwood  lumber 
and  about  50  percent  of  its  total  lumber  output  occurred  in  the  West. 
Some  34  percent  of  the  Nation's  total  timber-products  output  in  1952 
cam©  fro®  the  western  forests. 

The  general  effect  of  more  and  more  dependency  upon  timber  supplies 
further-  and  further  away  from  the  areas  of  largest  demand  for  timber 
products  has  been  to  put  a larger  part  of  the  consumer  dollar  spent 
on  timber  products  into  the  hands  of  agencies  of  transportation  and 
a smaller  part  into  the  hands  of  the  producers  of  timber  and  timber 
products.  There  is  a strong  probability  that  this  particular  trend 
win  halt  and  be  reversed  within  the  next  fifty  years. 

The  sis©  of  the  Nation's  total  payments  for  the  hauling  of  timber 
products  in  recent  years  cannot  be  estimated  with  precision*  but  some 
idea  of  its  general  magnitude  can  be  inferred.  We  do  know  that  th© 
freight  revenue  earned  by  the  railroads  in  1952  by  transportation  of 
timber  products  amounted  to  more  than  on©  billion  dollars.^/  About 
half  of  th©  lumber  consumed  in  that  year  moved  by  rail  over  part  of 
its  journey  from  forest  to  final  user.  The  bulk  of  the  rail  traffic 
was  shipments  from  processing  mills  to  distribution  centers.  The 
rail  revenue  earned  by  transportation  of  logs  and  bolts  from  forests 
to  mills  amounted  to  no  more  than  8 percent  of  the  total  earned  by 
railroads  in  the  hauling  of  timber  products® 

The  bulk  of  the  short-distance  hauling  of  roundwood  products  from 
forests  to  mills  is  done  by  truck.  The  same  is  true  with  respect  to 
hauling  of  processed  materials  from  distribution  points  to  places  of 
final  use®  It  appears  also  that  about  half  of  the  total  output  of 
lumber  moves  by  truck  from  mills  to  places  of  final  use.  Transporta- 
tion of  timber  products  by  water*  both  in  short  and  long-distance 
hauls*  is  of  considerable  importance® 

Taking  all  these  facts  into  account*  it  seems  probable  that  not  less 
than  two  billion  dollars  were  spent  on  the  transportation  of  timber 
products  in  1952.  The  money  paid  to  transport  timber  products  un- 
doubtedly exceeded  payments  for  raw  material  on  stump  by  a wide  margin. 


8/  U.S.  Interstate  Commerce  Commission*  STATISTICS  OF  RAILWAYS 
IN  THE  UNITED  STATES*  1952*  Government  Printing  Office*  Washington  25* 
D.Co*  1955* 
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SUMMARY  OF  RAILROAD 
FREIGHT-REVENUE  INFORMATION 


Because  of  the  lack  of  statistical  information  on  truck  and  water 
transportation  of  timber  products,  the  forthcoming  summary  of  trans- 
portation costs  has  to  be  limited  to  the  rail  hauls  which  probably 
represent  about  half  of  the  ton-mileage  of  all  the  hauling  done. 

The  billion  dollars  earned  by  the  railroads  from  1952  timber-products 
traffic  has  been  mentioned.  The  distribution  of  that  revenue  by  type 
of  product  and  the  average  length  of  haul  by  type  of  product  was  as 
follows : 


Million 

dollars!/ 

Average  haul 
in  miles2/ 

Primary  timber  products 
(logs  and  pulpwood) 

86.8 

137 

Processed  timber  products 
Lumber  and  wood  products 
Pulp,  paper,  and  paperboard 

581.2 

353.2 

1,058 

721 

All  processed  timber  products 

934®4 

938 

Miscellaneous  (including  firewood) 

-Jkzk 

294 

All  timber  products 

1,045.6 

• • 

1 / U«8.  Interstate  Commerce  Commission,  STATISTICS  OF  RAILWAYS 
IN  THE  UNITED  STATES,  1952,  Government  Printing  Office,  Washington  25, 
D.C.,  1955® 

2/  Based  on  data  compiled  by  the  Interstate  Commerce  Commission 
from  a 1-percent  sample  of  waybills  submitted  by  Class  I railroads. 

The  data,  actually,  are  average  haul  per  waybill.  They  understate  the 
actual  miles  hauled  to  the  extent  that  shipments  have  been  rebilled 
during  the  course  of  the  total  rail  haul.  This  factor,  however,  is 
probably  not  of  major  importance. 

Interstate  Commerce  Commission,  CARLOAD  WAYBILL  STATISTICS,  1952, 
Statement  No.  5319,  Washington  25,  D.C.,  1953® 
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RAILROAD  TRANSPORTATION  OF  LUMBER 


Lumber’s  present  competitive  disadvantage  with  regard  to  length  of  haul 
is  rather  striking.  The  1952  average  (nationwide)  railroad  haul  for 
lumber  and  for  a number  of  its  competing  materials  was  as  follows $ 


1 / Includes  a large  tonnage  of  gravel,  sand,  and  stone. 

Of  the  total  railroad  freight  revenue  earned  by  hauling  timber  products, 
lumber  accounted  for  $452.5  million  or  about  43  percent.  The  average 
lumber  railroad  haul  was  1,173  miles,  and  the  average  revenue  per  thou- 
sand board  feet  was  about  $20.56. 

The  general  pattern  of  lumber  shipments  by  rail  between  major  sections 
of  the  country  and  within  sections  is  summarized  in  table  6. 

Of  the  estimated  18.7  billion  board  feet  of  lumber  moved  by  rail  between 
points  within  the  United  States,  some  ?• 5 billion  were  shipped  from  the 
West  to  the  East  (North  and  South  as  a whole) .9/  The  total  freight  paid 
on  this  West-to-East  traffic  is  estimated  at  about  $226  million.  The 
average  haul  was  2,  263  miles,  and  the  average  revenue  per  thousand  board 
feet  was  $30.15.  The  West-to-East  transportation  of  lumber  by  water  is 
somewhat  less  than  these  costs,  but  the  volume  now  moving  in  that 
traffic  is  not  very  large. 

The  reverse  transcontinental  rail  movement  of  lumber  from  East  to  West 
(chiefly  hardwood)  was  comparatively  small— 121  million  board  feet® 

The  haul  in  this  traffic  averaged  1,800  miles^  and  the  revenue  per 
thousand  board  feet  averaged  about  $33.60.10/ 


2/  See  on  inside  of  back  cover  for  sectional  delineation 

of  the  United  States. 

10/  The  shorter  average  haul  in  this  traffic  is  due  to  the  fact 
that  much  of  the  lumber  moving  in  this  East-to*»W@st  trad©  originated 
in  the  Lake  States  and  in  the  Mississippi  Valley.  The  relatively 
higher  revenue  per  thousand  board  feet  is  due  chiefly  to  the  greater 
weight  per  thousand  board  feet. 


Average  haul 
in  miles 


Lumber  (excluding  other  wood  products) 

Cement,  Portland  

Brick,  building 

Lime,  common  . . . . . 

Wallboard  (chiefly  gynsnnO  ...... 

All  mineral  building  . . . 

Iron  and  steel  bars  and  rods  

Manufactured  iron  and  steel  

Metal  containers  ........... 


1,173 

161 

367 

297 

501 

143 

201 

460 

324 


- 25  - 


Table  6. — Estimated  tonnage  and  volume  of  lunfcer^/  carried  by  railroads,  hnd  reported  freight 
revenue,  average  haul,  and  average  revenue  per  ton  and  per 
thousand  board  feet,  1952 


: Freight 
* revenue 

Average  haul?)/ ; 

Average  revenue!/ 

Shipment  : 

Quantity  terminated 

Per  ton  : 

Per  thousand 
board  feet 

Thousand 
tons  6/ 

Million  . 
bd.  ft.!/ 

Thousand 

dollars 

Miles 

Dollars 

Dollars 

From  domestic  sources :§/ 

West  to  North 

7,493 

5,550 

168,848 

2,279 

22.90 

31-20 

South  to  North 

4,426 

2,459 

56,642 

744 

12.90 

23.90 

Within  the  North 

2,355 

1,744 

14,478 

376 

6.20 

8.40 

Total  terminated  in  North 

14,274 

9,753 

239,968 

1,490 

16.80 

24.60 

West  to  South 

2,622 

1,942 

57,104 

2,217 

22.00 

30.00 

North  to  South 

188 

104 

1,887 

1,203 

9.90 

18. SO 

Within  the  South 

4,946 

2,748 

29,765 

280 

6.00 

10.80 

Total  terminated  in  South 

7,756 

4,794 

88,756 

957 

11.44 

18.50 

South  to  West 

197 

109 

3,427 

1,790 

17.70 

33-60 

North  to  West 

22 

12 

424 

1,979 

18.60 

33.50 

Within  the  West 

5,462 

4,046 

52,484 

642 

9-70 

13.00 

Total  terminated  in  West 

5,681 

^»,l67 

56,335 

637 

9-90 

13.50 

West  to  North  and  South 
Within  the  East  (North 

10,115 

7,492 

225,952 

2,263 

22.34 

30.15 

and  South  as  a whole) 

11,915 

7,055 

3.02,772 

486 

8.63 

14.55 

Within  and  to  the  West 

5,681 

4,167 

56,335 

687 

9.92 

13.50 

Total  domestic  shipments 

27,711 

18,714 

385,059 

1,173 

14.20 

20.56 

Apparent  imports  by  rail 

3,222 

2,387 

1/67,433 

(10/) 

20.90 

28.25 

Total  shipments 

5/30,933 

21,101 

2/452,492 

•• 

14.63 

21.44 

1 / Include  shingles  and  lath;  excludes  rallxcad  ties  which  are  reported  separately. 

2 j Baaed  on  a 1-percent  sample  of  waybills.  See  footnote  6. 

3 j Reported  tonnage  converted  to  volume  by  use  of  rough  average  weights  per  thousand  board  feet. 

4 J Understates  actual  haul  to  the  extent  that  shipments  are  rebilled  during  transit  frcsn  point  of 
origin  to  point  of  final  destination. 

5 / Understates  actual  revenue  per  unit  for  reason  mentioned  In  previous  footnote. 

6/  Allocation  based  on  U.  S.  Interstate  Commerce  Commission,  CARLOAD  WAYBILL  STATISTICS , 1952,  State- 
ment Ho.  5330,  Washington,  D.  C.  1953* 

2/  Revenue  of  United  States  railroads  only.  But  includes  revenue  on  lumber  shipped  by  rail  to 
Canada  and  Mexico.  This  may  approximately  balance  revenue  of  foreign  railroads  on  United  States  imports. 

8 / Includes  an  estimated  900  thousand  tons  terminated  by  Class  II  railroads,  and  30,033  tons 
reported  terminated  by  Class  I railroad;  Interstate  Commerce  Coasnission  Statement  Ho.  5311-  Calendar 
year  1952. 

2/  U.S . Interstate  Coxmnerce  Cossniss ion,,  STATISTICS  OF  RAILWAYS  IN  THE  UNITED  STATES,  1952.  Revenue 
of  Class  I and  Class  II  railroads.  (Tables  51  and  51-B) 

10/  Not  reported. 
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The  volume  of  lumber  moving  by  rail  between  points  within  the  East  is 
estimated  at  slightly  more  than  7 billion  board  feet.  The  freight 
revenue  earned  in  such  traffic  is  estimated  at  about  $103  million. 

The  average  haul  was  4$6  miles,  and  the  average  revenue  per  thousand 
board  feet  was  $14»55« 

Transportation-cost  Advantage  of 
Eastern  Lumber  within  the  East 


The  volume  of  lumber  shipped  by  rail  from  West  to  East  was  somewhat 
larger  than  the  volume  that  moved  by  rail  between  points  within  the 
East.  But  the  railroad  freight  bill  paid  on  the  West-to-East  traffic 
was  considerably  more  than  twice  the  amount  paid  on  the  eastern  internal 
shipments. 

If  the  West-to-East  volume  (and  quality)  of  lumber  could  have  been 
obtained  from  eastern  sources  at  average  eastern  rail  transportation 
costs,  the  transportation-cost  saving  would  have  amounted  to  about  $117 
million  or  about  $15.60  per  thousand  board  feet.  This  $15.60  per  thou- 
sand board  feet  is  the  approximate  rail-transportation  cost  advantage 
that  eastern  lumber  has  in  eastern  markets  over  the  western  product. 

This  figure,  of  course,  is  based  only  on  the  rail  traffic.  Since  more 
than  half  of  the  eastern  lumber  moves  from. mill  to  consumer  by  shorter 
* truck  haul,  the  actual  average  freight-cost  advantage  of  eastern  pro- 

ducers in  eastern  markets  is  substantially  more  than  $15.63  per  thousand 
board  feet. 

The  competitive  advantages  of  the  western  producers  lie  in  higher 
average  quality  of  product,  in  lower  processing  costs,  and  in  lower 
costs  of  standing  timber. 

t However,  if  eastern  forest  owners  and  lumber  producers  could  gradually 

capture  a substantial  part  of  the  $117  million  paid  annually  by  eastern 
consumers  for  the  extended  haul  of  lumber  from  the  West,  that  amount  of 
money  would  pay  for  a lot  of  effort  toward  expanding  and  improving  the 
i timber  supply  of  the  East. 

The  foregoing  discussion  should,  by  no  means,  be  taken  as  an  argument 
against  the  transcontinental  transportation  of  lumber  or  of  any  other 
commodity.  It  does  seek  to  present  the  best  information  available 
regarding  the  rail-transportation  cost  factor  that  now  enters  into 
price  of  lumber  to  the  ultimate  consumer. 

The  gradual  attainment  of  more  balance  between  timber  production  and 
timber  consumption  in  the  West,  the  South,  and  the  North  would  have 
several  important  economic  effects.  It  should  bring  about  a substantial 
reduction  in  the  long-distance  hauling  of  timber  products.  This  should 
put  a stop  to  the  long-term  influence  that  increases  of  hauling  distance 
have  had  upon  the  upward  climb  in  price  of  lumber  to  the  ultimate  con- 
sumer. If  such  a reduction  of  aggregate  transportation  of  timber  prod- 
ucts does  not  result  in  some  reduction  in  price  to  the  ultimate  consumer, 
it  should,  at  least,  permit  a substantial  shift  of  earnings  from  the 
agencies  of  transportation  to  the  producers  of  timber  and  timber 
products. 
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SUBSTITUTION  TRENDS,  FAVORABLE  AND  ADVERSE  TO  TIMBER 

The  various  trends  toward  substitution  of  timber  products  for  other 
materials,  of  other  materials  for  timber  products,  and  of  one  timber 
product  for  another,  are  due  to  a complex  combination  of  factors  in 
which  technological  change  and  other  nonprice  influence  is  often  deeply 
entangled  with  price  influence. 

The  discussion  to  follow  will  point  out  some  of  the  nonprice  influences, 
but  in  the  majority  of  shifts  relative  price  has  also  been  involved. 

Any  attempt  to  measure  the  impact  of  change  in  relative  price  against 
the  impact  of  nonprice  influences  would  entail  analyses  of  extreme 
complexity.  Such  a task  could  not  be  undertaken  in  the  present  study. 

A brief  survey  of  the  more  important  shifts  without  trying  to  weigh 
the  underlying  causes  will  have  to  suffice. 

Technological  changes  affecting  use  of  wood  take  many  forms,  and  some 
have  little  to  do  with  the  comparative  properties  of  wood  and  its 
competing  materials.  Then  too,  the  displacement  of  wood  from  one 
type  of  use  has  often  been  balanced  by  the  advent  of  another  entirely 
new  use  for  wood.  A few  random  examples  will  serve  to  illustrate. 

The  wooden  ship  was  displaced  by  the  metal  ship.  But  during  the  same 
period  when  iron  ships  were  taking  over  the  sea  lanes,  the  railroads 
sprang  up  as  the  major  form  of  land  transportation.  It  is  probably 
safe  to  say  that  the  volume  of  wood  under  railroad  tracks  in  the 
United  States  at  the  present  time  (around  40  billion  board  feet)  is 
much  greater  than  the  volume  that  ever  sailed  the  seas  in  the  form 
of  clipper  ships. 

The  development  of  the  automobile,  composed  almost  wholly  of  metal, 
has  virtually  displaced  the  horse-drawn  vehicle,  composed  chiefly  of 
wood.  But  the  automobile  has  led  to  the  development  of  the  modern 
highway  system  and  to  the  ubiquitous  advertising  billboard— made 
chiefly  of  lumber.  There  is  probably  as  much  wood  in  billboards  as 
was  formerly  contained  in  the  vehicles  displaced  by  the  automobile. 

There  was  a time  when  almost  every  family  either  had  or  hoped  to 
acquire  an  organ  or  piano.  That  demand  has  waned,  but  the  majority 
of  families  now  possess  radio,  television,  or  record  player  sets. 

Many  of  those  sets  are  encased  in  wooden  cabinets.  It  is  quite 
possible  that  the  volume  of  wood  now  going  into  such  cabinets  is  more 
than  equal  to  the  reduction  in  volume  going  into  pianos. 

The  shifts  illustrated  above  are  highly  unpredictable  because  they 
grow  out  of  technological  developments  quite  remote  from  the  technology 
of  timber-products  utilization® 

But  within  the  field  of  wood  technology  there  are  a number  of  important 
trends  that  can  be  pointed  out.  These  will  be  summarized  under  two 
headings:  (l)  those  favorable  to  an  expanded  use  of  timber  products, 

and  (2)  those  adverse  to  the  use  of  timber  products. 
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TRENDS  FAVORING  EXPANDED  USE  OF  TIMBER  PRODUCTS 


The  largest  and  most  rapid  expansion  in  the  use  of  timber  has  been  in 
the  field  of  paper,  paperboard,  and  nonpaper  products  of  woodpulp  and 
wood  fiber.  Next  comes  veneer  and  the  products  fabricated  from  it. 

With  regard  to  lumber,  the  new  uses  are  important  but  spotty.  There 
have  been  few  notable  increases  in  the  use  of  other  timber  products. 

Expanding  Uses  of  Paper  and  Paperboard 

The  original  use  of  paper  by  the  printing  and  publishing  industry  has 
continued  to  increase  under  the  stimulus  of  mass  advertising,  despite 
stiff  competition  by  other  media  such  as  radio  and  television.  The 
success  of  the  printers  and  publishers  in  holding  a large  share  of  busi- 
ness has  been  due,  among  other  things,  to  better  quality  and  versatility 
in  the  printing  papers  available  to  them  and  to  new  developments  in  the 
art  of  multicolor  printing. 

The  most  rapid  increase  in  the  use  of  paper,  however,  has  been  in  con- 
nection with  shipping  and  packaging.  The  multiwall  paper  bag,  for 
example,  has  almost  displaced  the  burlap  and  cotton  bag  as  shipping 
container  for  a long  list  of  bulk  materials— Portland  cement,  lime  and 
plaster,  chemical  fertilizer,  poultry  and  livestock  feeds,  potatoes, 
flour,  sugar,  and  many  others. 

The  development  of  the  self-service  grocery  store  has  led  to  use  of 
large  quantities  of  paper  for  the  packaging  of  small  quantities  of 
foods  of  all  kinds.  Special  containers  like  the  wax-coated  paper  milk 
carton  and  the  wax-coated  carton  for  frozen  foods  are  well  suited  for 
self-service  merchandising  of  these  two  commodities.  Housewives  carry 
home  millions  of  paper-wrapped  packages  in  millions  of  paper  shopping 
bags  every  week. 

Another  increasing  use  for  paper  and  of  purified  wood  fiber  has  been 
in  the  manufacture  of  articles  of  personal  use — towels  and  napkins, 
facial  and  toilet  tissue,  absorbent  packs,  and  various  other  items. 

There  has  also  been  a large  increase  in  the  use  of  industrial  papers. 
Tar-impregnated  paper,  for  example,  is  used  as  wrapping  to  retard 
corrosion  of  underground  pipe  lines.  A glued -on  sheet  of  heavy  paper 
is  being  used  to  improve  the  surface  appearance  and  paintability  of 
certain  grades  of  plywood.  Building  paper  is  used  extensively  as  a 
moisture  barrier  in  walls  and  other  parts  of  houses. 

Any  full  listing  of  the  expanding  uses  and  the  new  uses  for  paper  and 
paper  products  would  be  very  long  indeed.  Consumption  of  paperboard 
has  been  increasing  even  more  rapidly  than  paper.  The  major  use  is  for 
fiber  shipping  cartons,  which  are  generally  cheaper  and  lighter  than 
the  wooden  boxes  and  crates  that  are  being  displaced.  The  fiber  carton 
is  especially  suited  for  truck  transportation.  Another  advantage  is 
that  it  can  be  folded  flat  for  shipment  and  storage  prior  to  use.  The 
set-up  job  is  simple  and  quick.  Folding  paperboard  is  now  used  as 
packaging  material  for  consumer  articles  of  all  kinds. 
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Paperboards  are  also  making  headway  in  the  construction  materials  field, 
but  here  they  face  stiff  competition  by  several  other  types  of  wood- 
fiber  board  and  by  plywood. 

Nonpaper  Products  of  Woodpulp 

With  regard  to  the  nonpaper  products  of  woodpulp,  a fairly  clear  dis- 
tinction can  be  made  between  those  which  involve  a dissolving  process 
and  those  which  do  not. 

While  the  tonnage  of  woodpulp  used  for  dissolving  purposes  is  less  than 
for  many  other  uses,  the  final  products  have  high  value.  Rayon,  of 
course,  heads  the  list— comprising  about  20  percent  of  the  total  quan- 
tity of  textile  fiber  consumed  in  the  United  States.  Rayon  consumption 
continues  to  increase  at  a rapid  rate.  Cellophane,  another  product  of 
dissolving  pulp,  has  become  an  important  wrapping  material  for  many 
consumer  items,  including  "prepackaged"  cuts  of  meat.  Dissolving  pulp 
is  the  basic  raw  material  for  the  manufacture  of  sausage  casings, 
photographic  film,  smokeless  gunpowder,  certain  lacquers  and  plastics, 
and  a number  of  other  derivatives. 

Woodpulp,  not  chemically  dissolved,  is  the  felting  material  in  asphalt 
shingles  and  roofing.  Pulp  board,  perforated  with  small  holes,  is 
used  as  acoustical  tile  on  the  surface  of  ceilings  to  deaden  noise. 
Woodpulp  is  used  as  the  filler  in  certain  plastic  articles  like  cafe- 
teria trays.  It  has  quite  a number  of  other  uses. 

Wood-fiber  Boards 


Consumption  of  the  several  types  of  wood-fiber  boards  has  been  growing 
very  rapidly.  One  type  of  pulp  board,  used  principally  for  thermal 
insulating  purposes,  is  held  together  entirely  by  the  felting  properties 
of  the  wood  fiber.  Others  require  some  binder— either  the  natural 
lignin  fraction  of  the  wood,  which  can  be  plasticized  under  heat  and 
pressure,  or  some  resin  or  other  material. 

Use  of  the  lignin  as  binder  has  the  advantage  of  simplicity  and  no 
additional  cost,  but  board  made  by  this  process  has  low  moisture 
resistance.  Some  resin  binders  (depending  on  the  type  and  quantity 
used  in  mixture  with  the  wood  fiber)  impart  moisture-resistant 
properties.  The  density  and  thickness  of  these  wood-fiber  boards 
can  be  adjusted  to  a fairly  wide  range  of  specifications® 

The  output  of  wood-fiber  boards  during  1953  amounted  to  about  4«1 
billion  square  feet®  Plywood  output,  which  has  also  been  increasing 
rapidly,  amounted  to  3*25  billion  square  feet.  To  have  covered  the 
same  square  feet  of  surface  represented  by  the  output  of  wood-fiber 
boards  with  inch-thick  lumber  would  have  required  about  10  percent 
of  the  total  volume  of  lumber  consumed  in  that  year. 
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Veneer  and  Plywood 


Plywood  of  various  kinds  has  been  manufactured  for  a long  time.  But, 
until  about  20  years  ago,  its  uses  were  drastically  limited  because  the 
glues  employed  as  bonding  agent  failed  when  exposed  to  moisture. 

The  discovery  of  moisture-resistant  and  moisture-proof  synthetic  resins 
and  other  adhesives  opened  a wide  realm  of  new  uses  for  plywood  and 
veneer.  Here  is  another  instance  in  which  technology  somewhat  removed 
from  wood  itself  has  had  a remarkable  impact  upon  wood  us©. 

Plywood,  bonded  with  moisture-proof  adhesives,  is  now  used  extensively 
for  concrete  forms,  as  siding  for  prefabricated  houses,  and  even  as 
covering  material  for  small  boat  hulls.  Recent  moulding  techniques 
have  made  possible  the  manufacture  of  plywood  to  almost  any  (simple 
or  compound)  surface-curvature  specifications  that  may  be  desired. 

Plywood,  bonded  with  moisture-resistant  adhesive,  is  usually  less 
costly  to  manufacture  than  the  moisture-proof  type.  Such  material 
is  used  extensively  for  many  purposes  where  high  moisture-resistance 
is  not  required— subflooring,  sheathing,  door  panels,  interior  walls 
of  prefabricated  houses,  and'  scores  of  other  uses. 

The  new  arts  of  gluing  have  opened  possibilities  for  many  new  combina- 
tions of  materials.  Low-quality  plywood  can  be  upgraded  and  otherwise 
improved  by  masking  one  surface  with  plain  or  resin-impregnated  paper, 
with  sheet  plastic,  or  sheet  metal.  Bach  combination  gives  some  unique 
properties  not  otherwise  possessed  by  the  constituent  materials. 

It  is  to  be  expected  that  the  uses  of  veneer  and  plywood  will  continue 
to  expand  in  the  years  ahead. 

Recent  Developments  in  the  Use  of  Lumber 

Some  of  the  more  important  developments  in  new  uses  for  lumber  stem 
from  the  new  arts  of  gluing  that  were  mentioned  above. 

The  glued  laminated  wooden  arch  is  being  used,  to  considerable  extent, 
as  the  main  roof  support  for  buildings  that  require  large  interior 
space  unobstructed  by  crossbeams  or  pillars.  Such  buildings  include 
gymnasiums,  churches,  aircraft  hangars,  and  the  like.  Laminated 
rafters  are  being  used  for  a similar  purpose  in  barns,  machine  sheds, 
and  other  farm  service  buildings. 

Another  application  of  the  laminating  technique  is  in  the  fabrication 
of  keel  and  ribs  for  small  boats,  and  even  for  some  sizeable  craft 

such  as  minesweepers. 

Methods  for  laminating  preservative-treated  lumber  and  for  the  pre- 
servative treatment  of  laminated  members  are  now  coming  into  commercial 
use.  This  opens  a door  to  new  possibilities. 

Laminating  techniques,  of  course,  are  not  limited  to  the  construction 
field.  They  are  also  being  applied  in  the  manufacture  of  specialties 
like  skis,  baseball  bats,  diving  boards,  and  the  like. 
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But  more  important  than  any  of  these,  from  the  standpoint  of  quantity 
of  lumber  used,  is  the  use  of  lumber  in  combination  with  plywood  and 
wood-fiber  board  in  fabrication  of  the  "stressed-skin"  panel  used 
extensively  in  prefabricated  housing.  Such  panels  are  composed  of  a 
light  frame  of  dimension  lumber  to  which  a cover  of  plywood  or  other 
sheet  material  is  glued.  The  cover,  or  skin,  of  the  panel  thus  becomes 
integral  with  the  frame  and  carries  a large  part  of  any  stress  that  may 
be  put  upon  it.  Several  of  the  systems  of  house  prefabrication  utilize 
the  stressed-skin  panel  for  outside  walls,  for  inside  partitions,  and 
for  other  components. 

The  number  of  prefabricated  dwelling  units  erected  in  1954  was  about 
77,000  or  6.3  percent  of  total  nonfarm  dwelling  units  built.  While  the 
volume  of  lumber  required  for  a stressed-skin-panel  wall  is  less  than 
would  be  used  for  conventional  studding,  the  more  important  feature  is 
that,  so  far,  prefabricated  housing  has  been  made  almost  wholly  of  wood 
materials. 

A somewhat  similar  observation  is  pertinent  with  respect  to  the  roofing- 
material  shift  from  wood  shingles  to  asphalt  shingles.  The  asphalt 
shingles  require  solid  roof  sheathing,  whereas  the  wood  shingles  do  not. 
Furthermore,  the  asphalt  shingles  are  composed  principally  of  wood-fiber 
felt.  In  the  final  accounting,  the  use  of  wood  per  square  foot  of  roof 
has  probably  increased  rather  than  decreased. 

A quite  different  but  fairly  recent  architectural  innovation  is  the  use 
of  knotty-lumber  paneling  for  interior  finish  in  one  or  more  rooms— 
usually  a den,  a recreation  room,  or  a part  of  some  other  room.  This 
decorative  touch  or  some  other  application  of  wood  in  natural  finish 
is  more  likely  to  be  confined  to  the  more  expensive  houses.  Knotty- 
lumber  paneling  is  being  used  to  a limited  extent  in  restaurants  and 
taverns  and  in  some  other  commercial  buildings. 

Outside  the  construction-materials  field,  one  of  the  more  important  new 
uses  for  lumber  has  been  for  pallets.  These  are  the  accompaniment  of 
the  fork-lift  truck  and  other  devices  used  for  more  rapid  and  efficient 
handling  of  goods  in  factories,  warehouses,  and  in  shipment  of  packaged 
goods.  It  is  relatively  certain  that  the  demand  for  pallet  lumber  will 
increase  for  some  time  as  more  establishments  adopt  the  new  methods  for 
handling  materials. 

One  more  factor  may  be  worthy  of  mention.  It  is  the  do-it-yourself 
trend  that  stems  partly  from  the  increase  in  home  ownership,  partly 
from  the  increase  of  leisure  time,  partly  from  the  development  of 
power  tools  for  basement  workshops,  and  partly  from  the  promotional 
effort  of  lumber  retailers.  Lumber,  plywood,  and  wood-fiber  boards 
are  easily  worked  and  can  be  used  by  the  amateur  more  readily  than 
metals  or  other  alternative  materials.  It  seems  quite  probable  that 
this  trend  is  in  favor  of  the  use  of  lumber  and  other  timber  products. 
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TRENDS  ADVERSE  TO  TIMBER  PRODUCTS 


Many  of  the  more  drastic  changes  in  demand  for  timber  products  are  the 
result  of  shifts  from  one  timber  product  to  another—f iber  shipping 
containers  for  wood  boxes,  plywood  and  wood-fiber  boards  for  lumber, 
etc.  While  shifts  of  this  kind  are  often  unfavorable  to  certain  sectors 
of  the  timber-products  industry,  they  are  not  adverse  to  timber  in 
general.  Insofar  as  they  represent  a more  efficient  or  more  complete 
utilization  of  the  basic  raw  material,  they  are  economically  desirable. 
Such  trends  are  not  of  concern  at  this  point. 

Another  change,  not  to  be  regarded  as  adverse  to  timber,  is  the  reduction 
of  demand  due  to  improvements  of  the  product  itself.  Preservation 
treatment  has  doubled  and  quadrupled  the  service-life  of  railroad  cross 
ties,  bridge  and  trestle  timbers,  poles,  piling,  and  a number  of  other 
products.  Improvements  in  the  engineering  design  of  various  structures 
have  also  resulted  in  more  economical  use  of  wood.  The  roof -truss  used 
in  place  of  conventional  rafters  in  house  construction  is  a good  illus- 
tration. 

The  trends  that  are  truly  adverse  to  use  of  timber  products  are  those 
which  involve  substitution  of  some  other  material  for  wood  or  products 
of  wood. 


Lumber 

The  largest  displacement  of  lumber,  from  the  standpoint  of  volume,  has 
been  in  the  construction  field  by  the  mineral  building  materials— 
concrete,  brick,  cinder  block,  stone  masonry,  glass,  and  the  like.  With 
respect  to  large  industrial,  commercial,  and  public  buildings,  these 
materials  in  combination  with  steel  have  a dominant  position.  Wood  and 
wood  products  are  used  only  to  a limited  extent  for  doo^s,  acoustic 
ceilings,  and  for  some  other  minor  purposes.  In  certain  locations, 
buildings  of  this  type  do  have  wooden  piling  in  the  foundation  struc- 
ture. A considerable  volume  of  lumber  and  plywood  is  used,  however, 
during  construction  in  concrete  forms,  scaffolding,  chutes,  temporary 
sidewalk  sheds,  and  the  like.  Some  of  those  materials  are  reused 
from  one  job  to  another.  One  major  cause  of  the  decline  in  the  use  of 
lumber  in  construction  of  large  tall  buildings  is  the  necessity  for 
reducing  fire  hazards  to  a minimum.  That  would  not  be  possible  in 
any  large  aggregation  of  wood  materials.  It  is  also  true  that  the 
strength  properties  required  to  support  such  buildings  are  much 
greater  than  can  be  obtained  in  timbers  of  reasonable  size.  The 
steel  beam  is  much  superior  for  such  uses. 

In  residential  construction,  the  trends  are  somewhat  confused.  The 
past  20  years  have  witnessed  a notable  shift  away  from  the  large 
multiple-dwelling-unit  structures  toward  the  single-dwelling-unit 
house  in  a suburban  location.  This  shift  tends  to  move  housing  out  of 
the  field  where  steel  and  concrete  have  the  advantage  back  into  the 
field  where  wood  and  wood  products  can  more  readily  compete  with  other 
materials.  The  rapid  expansion  of  prefabricated  housing,  also  favoring 
wood  and  wood  products,  has  already  been  mentioned. 
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Brick  and  stone  have  been  in  competition  with  lumber  for  a long  time. 
These  two  types  of  masonry  construction,  however,  are  handicapped  by 
the  amount  of  on-site  labor  that  is  required.  Costs  of  such  labor  have 
been  estimated  to  be  as  much  as  two-thirds  of  the  cost  of  a masonry 
wall.ii/  There  is  evidence  that  improved  efficiency  in  the  fabrication 
of  lumber  used  in  residential  construction  has  so  far  tended  to  off-set 
the  price  advantages  of  brick.  The  construction-cost  indexes  for  small 
residential  structures  published  by  E.H.  Boeckh  and  Associates  have 
shown  no  appreciable  difference  in  the  construction-cost  trend  for 
wood-frame  structures  and  brick  structures  (table  7). 

It  is  of  interest  in  this  connection  to  note  (table  8)  that  single- 
family houses  with  solid  brick  or  brick-faced  masonry  exterior-wall 
construction  tend  to  be  in  the  higher  priced  field.  Concrete-block 
and  the  other  nonbrick  masonry  has  some  foothold  in  the  lower-price 
field,  but  they  have  not  a very  important  hold  anywhere  in  single- 
family dwellings.  Conventional  wood-frame  exterior-wall  construction 
is  still  the  dominant  type  in  all  price  classes  (table  8). 

The  heavier  inroads  made  by  nonwood  materials  against  lumber  have  been 
in  the  exterior  covering  of  wood-frame  structures.  Of  the  single- 
family wood-frame  houses  started  in  the  first  quarter  of  1954,  wood 
was  used  as  exterior-wall  facing  material  on  38.4  percent  (table  9), 
and  wood  in  combination  with  brick  on  5*6  percent.  Brick  was  used  as 
the  facing  material  on  24«0  percent,  asbestos  shingles  on  17*0  percent, 
and  various  other  materials  on  15.0  percent. 

The  houses  faced  with  brick  were  more  heavily  concentrated  in  the 
selling-price  range  from  $12,000  up.  Those  faced  with  asbestos  shingles 
were  concentrated  in  the  selling-price  range  below  $12, 000.  Houses 
faced  with  wood,  on  the  other  hand,  were  fairly  evenly  distributed 
through  all  price  classes  with  a little  more  than  half  in  the  price 
range  below  $12,  000. 

Insofar  as  can  be  judged  from  these  figures  (table  9),  asbestos  shingles 
are  a strong  competitor  with  wood  as  facing  material  for  low-price 
single-family  housing.  Brick  or  brick  and  wood  in  combination  seem  to 
have  a moderate  competitive  advantage  in  houses  selling  for  more  than 
$12,000.  It  would  seem  that  the  preference  for  brick  in  these  higher 
price  brackets  is  due  chiefly  to  factors  other  than  cost  of  the  in- 
stalled material. 

One  architectural  innovation  that  has  reduced  the  lumber  content  of  a 
certain  amount  of  new  housing  is  the  use  of  the  concrete  slab  instead 
of  wall  or  pillar  foundation.  A sample  survey  of  single-family  detached 
houses  built  in  various  parts  of  the  United  States  in  1950  showed  that 
4 percent  of  such  houses  were  set  on  concrete  slab.i^/  jt  is  certain 


11/  The  President's  Materials  Policy  Commission,  RESOURCES  FOR 
FREEDOM,  Government  Printing  Office,  Washington,  D.C.,  Volume  IV,  Page  143* 

12/  U.S.  Housing  and  Home  Finance  Agency,  THE  MATERIALS  USE  SURVEY, 
Government  Printing  Office,  Washington,  D.C.,  1953,  Page  6. 
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Table  7« — Index  of  construction  cost  of  small  residential 
~ " structures,  191$ -53£'  ~ 

(1947 -49  a 100.0) 


Year  : 

Frame 

structures 

Brick 

structures 

Tear  : 

Frame 

structures 

: Brick 

: structures 

1915 

26.8 

26.6 

1935 

39-5 

41.1 

1916 

28.5 

28.4 

1936 

40.9 

42.5 

1917 

33*4 

33.0 

1937 

45.9 

47.3 

1918 

39.6 

39.6 

1938 

47.0 

49.0 

1919 

46.0 

46.0 

1939 

48.1 

49.7 

1920 

59.3 

59.3 

1940 

49.8 

51.1 

1921 

47.3 

48.0 

1941 

54.3 

54.9 

1922 

43.5 

44.1 

1942 

57  *4 

57.8 

1923 

48.9 

49.3 

1943 

60.1 

60.5 

1924 

48.0 

48.8 

1944 

65.5 

65.4 

1925 

47.6 

48.4 

X945 

70.1 

70.1 

1926 

48.0 

48.8 

1946 

76.8 

77.1 

1927 

47.3 

48.1 

1947 

93.4 

92.9 

1928 

47.4 

48.3 

1948 

105.1 

104.4 

1929 

49.9 

50.1 

1949 

101.5 

102.7 

1930 

48.4 

49.0 

1950 

107.6 

108.1 

1931 

44.8 

45.0 

1951 

115.5 

116.6 

1932 

37*7 

38.3 

1952 

118.2 

119.9 

1933 

37-6 

38.4 

1953 

120.0 

122.3 

1931* 

40.6 

42.1 

1/  E.H.  Boeckh  and  Associates’  Index.  Republished  in  U.S.  Bureau 
of  Labor  Statistics,  CONSTRUCTION  COST  INDEXES,  Rpt.  No.  73,  p.  11, 
Washington,  D.  C.,  1954. 
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Table  8. --New  nonfarm  dwelling  units  started  In  first  quarter  of  1954 
as  percent  of  total  units  started,  by  type  of  exterior-wall 
construction  and  selling  price  class 
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Source;  U.S.  Bureau  of  Labor  Statistics,  CHARACTERISTICS  OF  NEW  HOUSING— FIRST  QUARTER,  195^ 
Washington,  D.C.  Dec.  1951*-*  (Mimeographed. ) 


"New  wood-frame  nonfarm  dwelling  units  started  in  first  quarter  of  1954. 
as  percent  of  total  troitsstarted , by  kind  of  exterior 
wall --facing  material  and  selling°-»price  class 
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1/  Less  than  five "hundredths  of  1 percent. 

Source:  U.S.  Bureau  of  Labor  Statistics,  CHARACTERISTICS  OF  NEW  HOUSING-FIRST  QUARTER  OF  195k 

Washington,  D.C.  Dec.  195^-®  ( Mimeographed..) 


that  the  percentage  has  risen  substantially  since  1950.  The  slab 
foundation.,  of  course,  eliminates  girders,  ground-floor  joists,  and 
possibly  some  sills.  Slab  foundation,  however,  is  used  under  many  of 
the  prefabricated  houses  in  which  the  superstructure  is  made  almost 
wholly  of  wood  and  wood  products.  The  net  effect  of  any  shift  to  slab- 
foundation  design  may  prove  to  be  less  drastic  upon  demand  for  wood 
than  has  been  expected. 

While  slab  design  has  tended  to  favor  asphalt  tile,  linoleum,  or  some 
similar  type  of  floor  covering,  there  is  good  reason  to  believe  that 
the  technical  difficulties  in  placement  of  wood  flooring  on  concrete 
can  be  overcome. 

In  conventional  basement  foundations,  steel  beams  are  being  used  exten- 
sively as  girders  under  floor  joists.  Steel  sash  has  largely  displaced 
wood  sash  in  basement  windows.  Steel  casement  is  gaining  some  headway 
against  wood  sash  in  above-basement  windows. 12/ 

For  interior  wall  and  ceiling  finish,  plaster-on-wood-lath  has  been 
almost  displaced  by  gypsum  board.  Other  definite  trends  towards  dis- 
placement of  wood  include:  aluminum-sash  3torm  windows,  aluminum 

screen  doors,  asphalt-tile  kitchen  floor  covering,  ceramic-tile  bath- 
room floor  covering  and  wainscoting,  metal  kitchen  cabinets,  metal 
basement  doors.  While  none  of  these  displacements  of  wood  is  very 
important  by  itself,  the  aggregate  does  amount  to  a considerable 
volume. 

With  regard  to  farm  service -buildings  and  farm  equipment,  there  are 
also  some  trends  away  from  wood.  These  include  the  metal  grain  crib, 
the  aluminum  barn-roof  covering,  the  concrete  or  tile  or  trench  silo, 
metal  and  concrete  water  troughs,  the  electric  fence,  and  a number  of 
others.  Farm  machinery  contains  less  wood  than  formerly.  None  of  the 
shifts  mentioned  her©  is,  by  any  means,  complete  but  there  has  been 
enough  to  make  some  dent  in  the  demand  for  wood. 

With  regard  to  railroad  freight  cars,  there  is  a clear  trend  away  from 
wood,  and  this  includes  about  every  type  except  livestock  cars.  Metal 
has  also  displaced  wood  in  office  furniture. 

Other  Displacements  of  Wood 

Metal  drums  have  displaced  tight  cooperage  as  containers  for  beer  and 
many  other  liquids.  But  wood  still  holds  the  field  as  the  only  legal 
container  for  the  ageing  of  whiskey. 

Several  factors  have  tended  to  diminish  the  consumption  of  wood  in 
raining  operations.  Chief  among  these  is  the  development  of  strip 
mining  as  a partial  alternative  to  the  underground  mining  of  coal  and 
metal  ores.  Round  timbers  used  to  support  the  roof  of  underground 
mines  are  being  displaced,  to  some  extent,  by  the  newer  techniques  of 
bolting  the  roof  to  overlying  strata  of  rock. 


13/  See  footnote  12,  page  34° 
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Wood  poles  face  competition  by  steel  tower3  and  by  underground  cables 
as  carriers  of  electric  power  lines.  But  in  this  case  the  competition 
of  materials  is  not  so  direct.  Towers  are  used  only  for  the  heaviest  of 
transmission  lines.  Cables  are  used  most  in  places  where  overhead  lines 
are  not  practicable.  It  is  of  interest  to  note  that  wood  poles  still 
carry  a far  greater  mileage  of  power  lines  than  is  carried  by  towers  and 
cables  combined.  The  major  private  electric  utilities  in  1952  reported 
the  following  mileage  of  transmission  and  distribution  lines 


Miles  Percent 

Wood  pole,  structure  miles  1,077*025  89«3 

Towers,  structure  miles  29*  904  2. 5 

Underground  and  submarine  cable,  cable  miles  99» 071  8.2 

Total  1,206,000  100.0 


By  far  the  largest  actual  displacement  of  wood  from  the  standpoint  of 
volume  (but  not  from  the  standpoint  of  value)  has  been  in  the  energy 
uses.  Oil,  coal,  gas,  and  electric  power  have  been  the  displacing 
agents.  There  is  no  indication  that  this  kind  of  displacement  is  about 
to  cease.  Th©  rural  electrification  program,  for  one  thing,  will 
accelerate  the  changeover  from  wood  stoves  to  electric  ranges  in  farm 
kitchens.  It  will  also  stimulate  the  installation  of  automatic  oil 
heating  systems  in  farm  residences. 

NET  RESULT  OF  FAVORABLE  AND  ADVERSE  FACTORS 

The  question  naturally  posed  by  the  foregoing  discussion  is  whether 
there  has  been  a net  displacement  of  timber  products  by  other  materials. 
But  "net  displacement''  is  a rather  unmanageable  concept.  A more  meaning- 
ful question  would  be  whether  the  consumption  of  timber  products  (quan- 
tity-wise) has  kept  pace  with  the  consumption  of  other  materials  of 
similar  type. 


Fuelwood 


In  trying  to  find  the  answer  to  this  last  question,  it  is  desirable 
to  consider  fuelwood  separately  from  all  other  timber  products. 

Fuelwood  is  an  energy  material  and  its  competitors  are  the  other 
©ner^-  materials;  all  the  other  timber  products  belong  in  the  physical- 
structure  materials  category., 

Fuelwood  consumption,  as  previously  noted,  has  been  declining®  Con- 
sumption of  other  energy  materials  has  been  increasing  at  a very  rapid 
rate.  There  can  be  no  doubt  about  the  fact  that  fuelwood  has  been 
displaced  by  other  energy  materials.  But  continuation  of  this  trend 
will,  however,  have  a minor  effect  upon  the  future  timber-supply 


U.S.  Federal  Power  Commission,  STATISTICS  OF  ELECTRIC  UTILITIES 
IN  THE  UNITED  STATES,  1952.  Washington,  D.C.,  1953. 
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situation.  It  has  previously  been  noted  that  present  cut  of  growing 
stock  and  of  sawlog-size  material  for  fuelwood  is  comparatively  small 

Products  Other  than  Fuelwood 


With  respect  to  total  consumption  of  timber  products  other  than  fuelwood, 
the  relevant  comparison  is  against  the  consumption  of  nonwood  physical 
material.  Such  a comparison  6ver  the  years  1900  through  1952  is  shown 
in  table  10. 

For  every  constant-dollar  quantity  unit  of  nonwood  physical-structure 
material  consumed  in  1900,  there  was  a parallel  consumption  of  6.46 
cubic  feet  (roundwood  basis)  of  timber  products  other  than  fuelwood. 

By  1930  that  ratio  had  declined  to  2.82  cubic  feet  per  unit.  Since 
1930  there  have  been  considerable  up-and-down  changes  in  the  ratio 
but  only  a small  net  decrease.  Those  year-to-year  changes  are  shown 
graphically  in  figure  ?• 

Returning  now  to  the  question  of  the  net  result  of  substitution  trends, 
it  appears  quite  certain  that  other  physical-structure  raw  materials 
were  displacing  timber  products  in  a rather  drastic  fashion  over  the 
period  1900  into  the  1930’s,  However,  a part  of  that  observed  lag  in 
timber  products  consumption  was  due,  not  to  displacement  by  other 
materials,  but  to  improvements  in  the  timber  products  themselves— 
improvements  such  as  preservative  treatment  of  railroad  ties,  engineer- 
ing design  that  made  a smaller  piece  of  wood  do  the  job  formerly  done 
by  a larger  piece,  and  reduction  of  material  waste  in  fabrication 
processes. 

In  more  recent  times  (1940’s  and  1950-1952),  timber  products  appear  to 
have  held  comparatively  firm  against  the  competition  of  other  physical- 
structure  materials.  If  there  has  been  net  displacement  of  timber,  it 
has  been  to  a rather  mild  extent.  In  other  words,  the  losses  sustained 
by  lumber,  cooperage,  and  other  items  have  largely  been  offset  by  gains 
in  use  of  other  products  such  as  paper,  paperboard,  nonpaper  products 
of  woodpulp  and  wood  fiber,  plywood,  and  the  like. 

Insofar  as  can  be  judged  from  the  foregoing  consideration  of  factors 
influencing  the  past  consumption  of  timber  products,  there  are  no 
grounds  for  lack  of  confidence  in  the  competitive  position  of  timber 
against  other  materials.  In  spite  of  the  fact  that  lumber,  the  major 
timber  product,  has  lost  ground  to  other  timber  products  and  to  non- 
wood materials,  the  nonfuel  demand  for  timber  over  the  past  twenty 
years  has  almost  kept  step  with  demand  for  the  nonfuel  materials  that 
compete  with  timber. 


- 40  - 


Table  10.— Comparison  of  total  consumption  of  timber  products,  other  than 
fuelwood,  with  consumption  of  other  physical-structure 
raw  materials , 1900-52 


Year  : 

Timber  , / 
products-^ 

Other  physi- 
cal-structure 
material s=/ 

: Ratio^/ 
: col.  1 
' col.  2 

Year 

Timber  , 
products^/ 

s Other  physi- 
x cal-structure 
: materials^/ 

5 Ratio^ 
5 col.  1 
; col.  2 

Million 

Million 

Cu.  ft. 

Million 

Million 

Cu.  ft. 

cu.  ft. 

units 

per  unit 

cu.  ft. 

units 

per  unit 

1900 

8,782 

1,355.8 

6.48 

1930 

6,754 

2,391.9 

2.82 

1901 

8,891 

1,273.3 

6.98 

1931 

5,131 

2,454.0 

2.09 

1902 

9,030 

1,695.8 

5.32 

1932 

3,853 

1,727.4 

2.23 

1903 

9,054 

1,525.7 

5.93 

1933 

4,566 

1,745.2 

2.62 

1904 

9,010 

1,769.8 

5.09 

1934 

4,901 

1,430.6 

3.43 

1905 

9,134 

1,707.2 

5.35 

1935 

5,920 

2,155.4 

2.75 

1906 

9,640 

1,849.3 

5.21 

1936 

6,540 

2,344.6 

2.79 

1907 

9,825 

1,642.4 

5.98 

1937 

6,835 

3,381.5 

2.02 

1908 

8,912 

1,684.2 

5.29 

1938 

6,124 

2,500.0 

2.45 

1909 

9,534 

1,840.2 

5.18 

1939 

7,087 

2,878.5 

2.46 

1910 

9,484 

1,977.8 

4.80 

1940 

8,007 

3,36t.O 

2.38 

1911 

9,083 

1,886.8 

4.81 

1941 

8,477 

4,132.4 

2.05 

1912 

9,421 

1,985.4 

4.75 

1942 

9,790 

4,198.8 

2.33 

1913 

9,310 

1,870.0 

4.98 

1943 

8,816 

3,712.5 

2.37 

1914 

8,711 

2,182.7 

3.99 

1944 

8,257 

3,956.0 

2.09 

1915 

8,452 

1,890.3 

4.47 

1945 

7,754 

3,468.4 

2.24 

1916 

8,936 

2,110.3 

4.23 

1946 

8,443 

3,557.1 

2.37 

1917 

8,320 

2,397.2 

3.47 

1947 

8,770 

3,724.0 

2.35 

1918 

7,694 

2,241.5 

3.43 

1948 

9,360 

4,568.5 

2.05 

1919 

8,009 

2,019.1 

3.97 

1949 

8,796 

4,096.3 

2.15 

1920 

8,199 

2,558.8 

3.20 

1950 

10,137 

4,161.4 

2.44 

1921 

6,945 

1,553.5 

4.47 

1951 

10,116 

4,219.1 

2.40 

1922 

8,023 

1,941.3 

4.13 

1952 

10,237 

4,836.5 

2.12 

1923 

8,923 

2,465.9 

3.62 

1924 

8,598 

2,362.9 

3.64 

1925 

8,787 

2,603.5 

3.38 

1926 

8,677 

2,717.2 

3.19 

1927 

8,221 

2,413.1 

3.41 

1928 

8,509 

2.662.5 

3.20 

1929 

8,095 

2,754.5 

2.94 

1 / Forest  Service  estimates , in  terms  of  roundwood  volume.  Includes  net  imports  of 
woodpulp  and  paper  as  equivalent  volume  of  foundwood. 

2 / In  terms  of  constant-dollar  quantity  units.  Estimates  compiled  by  President's 
Materials  Policy  Commission.  Revised  and  republished  by  U.S.  Bureau  of  Census,  RAW 
MATERIALS  IN  THE  UNITED  STATES  ECONOMY,  1900-52.  Washington,  D.C.,  1954. 

2/  In  terms  of  cubic  feet  of  timber  products  per  unit  of  other  physical-structure 
materials. 
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CUBIC  FEET  PER 
CONSTANT-DOLLAR 
QUANTITY  UNIT 


YEARS 


Fig. 7-  Changes  in  the  ratio  of  consumption  of  all  timber  products 
(other  than  fuelwood)  ta  consumption  of  all  other  physical- 
structure  raw  materials,  1900 -52. 
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GENERAL  SUMMARY  AND  CONCLUSIONS 


The  foregoing  consideration  of  long-term  and  of  recent  aspects  of 
timber-products  consumption  has  led  to  several  conclusions  that  will 
now  be  brought  together  in  summary  form: 

1.  The  volume  of  timber  products  consumed  in  1952,  expressed  in  terms 
of  the  cubic-foot  volume  of  logs  and  bolts,  amounted  to  12.2  billion 
cubic  feet,  or  78  cubic  feet  per  capita. 

Products  other  than  fuelwood  accounted  for  83*6  percent  of  that  total. 
Fuelwood  accounted  for  16.4  percent.  Lumber  and  other  sawed  products 
accounted  for  52.4  percent,  pulpwood  for  22.0  percent,  veneer  logs  and 
bolts  for  3»4  percent,  and  all  other  nonfuel  products  for  5«8  percent. 

2.  Timber  products,  over  the  past  fifty  years,  have  occupied  a fairly 
important  place  in  the  raw-materials  base  of  the  Nation's  economy. 
Comparison  of  the  apparent  annual  consumption  (weighted  according  to 
1935-1939  value  of  each  class  of  material)  indicates  that  timber  prod- 
ucts used  for  nonfuel  purposes  comprised  about  one-third  of  the  1900 
consumption  of  physical-structure  raaterial.il/  From  1900  on  into  the 
1930's,  the  fraction  represented  by  timber  shrank  to  a little  more 
than  one-sixth.  Since  the  beginning  of  economic  recovery  in  the  1930 's, 
the  timber-products  fraction  has  expanded  to  about  one-fifth.  That 
halt  and  moderate  reversal  of  the  shrinkage  trend  has  been  due  to  a 
comparatively  high  consumption  of  lumber,  to  the  long-term  rapid  in- 
crease of  pulpwood-products  consumption,  and  to  more  recent  rapid 
increase  in  consumption  of  veneer  and  wood-fiber  products. 

The  analysis  indicates  a decided  firming  of  the  competitive  position 
of  timber  in  the  physical-structure  materials  field. 

Fuelwood  represented  a major  fraction  of  the  energy  materials  consumed 
in  1900.  By  1950-1952,  it  accounted  for  only  a minor  fraction.  It 
seems  most  likely  that  the  competitive  position  of  wood  as  an  energy 
material  will  continue  to  weaken. 

3.  Absolute  consumption  of  timber  products,  other  than  fuelwood, 
increased  moderately  from  1900  to  1907,  then  declined  rather  steadily 
through  1921.  In  1923  and  1924  there  was  a sharp  upturn,  followed  by 
moderate  decline  through  1929.  The  Great  Depression  brought  on  a 
drastic  reduction  that  continued  through  1932.  From  1933  through  1942 
consumption  increased  to  a point  just  under  the  1907  peak.  Wartime 
production  difficulties  resulted  in  a lowering  of  consumption  in  1943 
through  1945,  but  this  was  followed  by  an  upswing  that  carried  con- 
sumption to  a 1950-1952  average  that  was  3«5  percent  above  the  1907 
peak. 

Since  the  beginning  of  economic  recovery  in  the  1930's,  the  trend  in 
consumption  of  nonfuel  timber  products  has  roughly  paralleled  the 
consumption  trend  of  total  physical-structure  material. 


15/  Materials  other  than  foods,  energy  materials,  and  gold. 
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4*  Comparison  on  the  1900-1952  index  of  average  annual  lumber  price 
(adjusted  to  eliminate  that  part  of  its  change  attributable  to  changes 
in  the  commodity-purchasing  power  of  the  dollar)  against  a comparable 
lumber-consumption  index  (derived  from  the  relationship  of  lumber  con- 
sumption to  total  physical-structure-materials  consumption)  indicates 
that  the  long-term  upward  trend  of  lumber  price  has  very  evidently  been 
one  of  the  major  factors  that  account  for  the  failure  of  lumber  con- 
sumption to  keep  pace  with  consumption  of  physical-structure  materials 
in  general.  The  analysis  indicates  that  lumber  demand  was  apparently 
more  sensitive  to  price  increases  in  the  period  from  1900  to  the  1930 's 
than  it  has  been  in  the  1940 ’s  and  in  1950-1952. 

Comparison  of  similar  indexes  of  price  against  consumption  of  products 
of  pulpwood  shows  a rapidly  increasing  consumption  against  a relatively 
stable  price  trend. 

The  general  inference  drawn  from  the  analysis  is  that  should  the  real 
price  of  lumber,  like  that  of  pulpwood  products,  be  held  relatively 
constant,  there  is  reasonable  probability  that  lumber  consumption 
would  more  nearly  parallel  the  general  upward  trend  of  total  physical- 
structure  materials  consumption. 

5.  The  best  information  available  indicates  that  not  less  than  twu 
billion  dollars  is  being  spent  annually  for  the  hauling  of  timber 
products  from  places  of  origin  to  points  of  final  use.  That  sum  of 
money  is  considerably  more  than  is  being  paid  for  the  basic  raw  material 
as  it  stands  in  the  forests.  In  other  words,  more  money  is  being  spent 
to  haul  timber  products  from  place  to  place  than  to  grow  timber. 

The  location  of  the  more  productive  commercial  forest  lands,  in  rela- 
tion to  the  areas  of  largest  demand  for  timber  products,  is  such  that 
would,  in  the  course  of  time,  allow  for  a very  substantial  reduction  of 
West-to-East  and  South-to-North  transportation  of  timber  products. 
Present  trends  in  the  shift  of  population  from  other  parts  of  the 
country  to  the  West,  together  with  the  growing  industrialization  of 
the  West  and  the  South,  will  automatically  tend  to  increase  demand 
for  timber  products  in  the  West  and  in  the  South.  The  gradual  attain- 
ment of  a better  balance  between  timber  production  and  timber  consump- 
tion in  each  of  the  major  sections  of  the  country  would  entail  a 
substantial  redistribution  of  the  consumer  dollar  spent  for  timber 
products  with  a larger  part  of  it  going  to  the  growers  and  processors 
of  timber  products® 

6.  A general  survey  of  substitution  trends  favorable  and  adverse  to 
timber  products  shows  pulpwood  and  wood-fiber  products  in  a strong 
competitive  position.  The  same  is  true  for  plywood  and  other  veneer 
products.  New  moisture-proof  and  moisture-resistant  adhesives  have 
greatly  expanded  the  uses  of  plywood  and  opened  the  door  for  new  and 
important  uses  for  lumber  in  the  form  of  various  laminated  products 
and  "stressed  skin"  panels  for  prefabricated  houses.  Two  of  the  other 
newer  uses  of  lumber  include  decorative  interior  paneling,  such  as 
knotty  pine,  and  pallets  for  the  mechanical  handling  of  goods  in 
factories  and  in  shipment.  Use  of  lumber  has  also  been  stimulated 

by  the  do-it-yourself  movement  among  home  owners. 
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Shifts  away  from  the  use  of  timber  products  can  be  seen  most  readily 
with  respect  to  lumber*  but  even  here  it  is  necessary  to  recognize  that 
a large  part  of  the  displacement  of  lumber  has  been  by  other  timber 
products  such  as  plywood*  paperboard*  wood-fiber  board*  and  the  like. 
Such  shifts  are  not  a trend  away  from  timber.  Then  too*  some  of  the 
reduction  in  use  of  lumber  has  been  the  result  of  improvements  in 
engineering  design  that  make  a smaller  piece  do  the  same  job  formerly 
done  by  a larger  piece.  Preservative  treatment  of  railroad  ties* 
bridge  timbers*  and  the  like*  has  greatly  extended  the  service  life  of 
wood  in  those  forms. 

The  actual  displacement  of  lumber  by  nonwood  materials  has  been  most 
extensive  in  nonr e sident ial  construction  and  in  multiple-family  dwelling 
structures.  In  those  fields*  its  use  is  now  almost  incidental.  With 
regard  to  single-family  dwellings*  the  displacement  of  lumber  by  non- 
wood materials  has  not  been  so  extensive.  Brick  and  stone  in  masonry- 
type  exterior  walls  are  still  predominantly  confined  to  the  more 
expensive  houses.  Concrete-block  masonry  has  gained  a foothold  in  the 
field  of  low-price  houses.  For  single-family  houses*  the  wood-frame 
type  of  exterior  wall  structure  is  still  dominant.  But  the  story  on 
exterior  covering  of  wood-frame  houses  is  much  less  favorable  to 
lumber.  Brick  and  asbestos  shingles  have  strongly  come  into  favor® 

Steel  girders  and  pillars*  asphalt-tile  flooring*  metal  window  frames, 
gypsum  board*  and  various  other  materials  have  also  displaced  a con- 
siderable amount  of  lumber  in  single-family  housing. 

Some  of  the  notable  displacements  of  lumber  outside  the  construction 
field  have  been  in  railroad  freight  cars,  office  furniture*  and  farm 
machinery. 

Just  how  much  of  the  displacement  of  lumber  has  been  due  to  technolog- 
ical superiority  of  competing  materials  or  other  nonprice  factors*  and 
how  much  to  the  influence  of  rising  price*  can  hardly  be  determined 
from  the  information  now  available. 

Setting  the  substitution  trends  favorable  to  timber  products*  other 
than  fuelwood*  against  the  adverse  trends*  it  appears  on  the  basis  of 
the  data  now  available  that  timber  lost  heavily  to  other  materials  in 
the  period  1900  to  the  1930’s.  In  the  1940’s  and  1950-1952*  it  seems 
to  have  just  about  held  its  ground  against  the  nonwood  materials. 

With  this  background  view  of  what  has  happened  in  timber-products 
consumption  over  the  past  fifty  years*  attention  now  turns  to  analysis 
of  potential  future  requirements. 
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FUTURE  DOMESTIC  REQUIREMENTS 


FOR  TIMBER 
INTRODUCTION 


The  purpose  of  this  chapter  is  to  present  estimates  of  the  quantity  of  timber  that 
might,  under  reasonable  assumptions,  be  used  in  the  United  States  twenty  and  fifty  years 
hence.  Attempts  to  look  that  far  into  the  future,  of  course,  entail  much  uncertainty  about 
almost  every  factor  to  be  considered.  Nevertheless,  it  is  impossible  to  escape  the  fact 
that  the  growing  of  commercial  timber  from  seedling  to  merchantable  tree  is  an  enter- 
prise that  extends  from  twenty  to  a hundred  years  or  more.  Forest  management  inevita- 
bly involves  the  planning  of  operations  over  long  periods  of  time. 

Estimates  of  long-term  timber  requirements  (or  potential  demand  for  timber  prod- 
ucts under  the  assumed  conditions)  are  not  to  be  regarded  as  forecasts  of  actual  future 
consumption  of  timber  products.  They  more  nearly  resemble  the  potential-demand  esti- 
mates that  a large  manufacturing  concern  might  make  from  time  to  time.  Such  estimates 
are  one  of  the  guidelines  used  by  the  producer  in  making  advantageous  decisions  about 
when,  and  how  much  to  expand  his  production  facilities.  The  best  possible  forecast  of 
future  consumption  of  the  commodity  in  which  he  is  interested  would  be  of  limited  value 
in  making  those  decisions,  because  its  validity  would  depend,  to  a large  extent,  upon 
the  forecaster's  hunch  as  to  what  the  producers  of  that  commodity  would  actually  do  or 
not  do  about  increasing  the  supply.  There  is  not  much  point  in  producers  trying  to  fore- 
cast what  they  themselves  are  likely  to  do  with  regard  to  supply  until  they  have  the  best 
estimate  they  can  obtain  of  the  quantity  of  product  that  customers  might  be  willing  and 
able  to  buy  at  specified  future  dates. 

With  respect  to  the  timber -growing  enterprise,  there  is  a somewhat  analagous  situ- 
ation. Much  has  been  done  in  the  past  to  alter  the  forward  outlook  for  timber  supply. 
Much  more  can  be  done  to  alter  it  still  further.  Decisions  as  to  what  should  be  done  in 
this  matter  depend  partly  on  what  the  long-term  potential  demand  for  timber  products 
might  be  if  supply  were  sufficient. 

To  illustrate,  one  has  only  to  look  back  fifty  years  and  ask:  "What  forecast  of  1952 
consumption  would  have  been  realistic  in  1900,  considering  the  prospective  future  sup- 
ply of  timber  as  of  that  date?"  The  forest-fire  protection  system,  as  we  now  know  it, 
was  practically  non-existent.  Virtually  nothing  was  known  or  being  done  about  forest- 
pest  protection.  Management  of  forest  lands  on  a timber -cropping  basis  was  almost  un- 
heard of.  If  the  last  fifty  years  of  effort  along  such  lines  had  not  been  made  by  persons 
and  organizations  bent  on  improving  the  supply,  consumption  of  timber  products  in  1952 
would  probably  have  been  far  below  what  it  was. 

If  potential  demand  during  the  next  fifty  years  promises  to  outrun  the  timber  supply 
now  in  prospect,  it  is  entirely  reasonable  to  expect  new  developments  in  forestry  that 
will  alter  the  supply  outlook  in  the  future,  as  it  has  been  altered  during  the  past  fifty 
years.  Any  realistic  appraisal  of  future  supply  possibilities  in  our  technically  advanced 
economy  should  rely  quite  heavily  on  appraisal  of  potential  demand. 

For  any  enterprise  as  economically  important  as  the  production  and  utilization  of 
timber  products,  supply  plays  some  role  in  the  generation  of  its  own  demand;  and  de- 
mand certainly  exerts  an  influence  upon  supply.  In  the  case  of  timber,  however,  re- 
sponse on  the  supply  side  cannot  become  very  effective  in  one  year,  nor  in  ten.  This 
fact  emphasizes  the  need  for  a clear  anticipation  of  what  the  long-term  potential  demand 
for  timber  products  might  be. 
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Timber  requirement  estimates  serve  as  an  indication  of  the  general  magnitude  of 
future  demand  under  a specified  set  of  reasonable  assumptions.  Such  indicators  are  only- 
one  of  the  considerations  involved  in  reaching  decisions  on  the  question  of  how  much 
timber  the  Nation  should  plan  to  grow  for  the  future. 

Their  immediate  use  is  to  provide  a framework  for  analysis  of  future  supply  pos- 
sibilities. The  apparent  ease  or  difficulty  of  economically  developing  a supply  commen- 
surate with  potential  future  demand  provides,  among  other  things,  some  Clue  as  to  what 
the  future  trend  of  timber  prices  is  likely  to  be.  Potential  demand  higher  than  prospec- 
tive supply  indicates  the  probability  of  an  upward  movement  of  timber  price.  But  higher 
and  higher  real  price  for  one  of  the  Nation's  basic  raw  materials  would  not  be  conducive 
to  continuing  improvement  in  the  general  standard  of  living. 

One  function  of  forest  policy,  and  of  resource  policy  in  general,  is  to  anticipate 
raw-material  supply  problems  and  to  devise  such  ways  and  means  as  may  be  practicable 
to  solve,  or  at  least  alleviate  them  before  they  become  too  critical. 
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THE  UNDERLYING  ASSUMPTIONS  IN  BRIEF 


Estimates  of  the  potential  demand  for  timber  products --or  for  any  other  commod- 
ity—could  hardly  be  made  without  explicit  assumptions  regarding  those  factors  that 
would  determine  demand  at  the  future  date  for  which  the  estimates  are  desired.  The 
formulation  of  whatever  assumptions  are  used  is  obviously  just  as  important  as  any 
other  part  of  the  estimating  task.  Furthermore,  the  final  estimates  can  be  no  better 
than  the  assumptions  upon  which  they  rest.  It  is,  accordingly,  not  fair  to  expect  that 
assumptions  be  accepted  with  no  explanation  of  how  they  were  formulated.  The  main 
purpose  of  this  section  is  to  offer  that  explanation. 

Knowing,  however,  that  many  readers  have  had  no  reason  to  familiarize  themselves 
with  the  procedures  used  in  making  projections  of  future  population,  gross  national 
product  (output  of  all  goods  and  services),  intake  of  raw  materials,  demand  for  residen- 
tial and  other  types  of  construction,  and  other  factors;  it  is  desirable  to  summarize  the 
basic  assumptions  at  this  point  before  proceeding  to  explain  how  they  were  arrived  at. 
For  any  reader  who  may  not  want  to  review  the  rather  detailed  explanation,  this  sum- 
mary may  be  sufficient.  He  has  a choice  of  passing  from  the  summary  of  assumptions 
over  to  the  more  specific  analysis  of  demand  for  timber  products,  if  he  prefers  to  do 
that.  The  offer  of  this  alternative,  however,  is  not  intended  to  minimize  the  importance 
of  the  formulation  of  basic  assumptions. 

It  has  been  assumed  for  purposes  of  the  present  study  that  the  population  of  the 
United  States  in  1975  will  be  Z10  million,  and  in  the  year  2000  it  will  be  275  million. 

The  1975  figure  lies  about  midway  between  the  Census  Bureau's  two  "medium"  projec- 
tions for  that  year.  The  year-2000  figure  lies  about  midway  between  the  highest  and  the 
lowest  estimates  that  are  obtainable  by  extending  the  Census  Bureau's  1975  projections. 
Insofar  as  can  be  judged  from  indications  up  to  July  1955,  these  population  assumptions 
appear  to  be  quite  conservative. 

If  population  increases  to  210  million  by  1975  and  to  275  million  by  2000,  it  is  very 
probable  that  the  number  of  households  (principally  families)  will  increase  from  46.9 
million  in  1954  to  65.  0 million  by  1975  and  to  91.0  million  by  2000. 

It  has  been  assumed  that  the  United  States  will  continue  its  role  as  a leading  mem- 
ber of  the  free  world  nations,  and  that  this  will  require  maintenance  of  armed  forces 
at  about  their  1953  strength  in  terms  of  manpower.  It  has  further  been  assumed  that  in- 
ternational tensions  will  not  subside  entirely,  but  that  war  will  be  avoided. 

Another  important  assumption  is  that  private  and  public  policy  will  succeed  in  hold- 
ing unemployment  to  an  average  level  of  somewhat  less  than  4 percent  of  the  civilian 
labor  force.  This  would  not  provide  full  employment  but  it  would  be  high-level  employ- 
ment. 

Subtracting  military  personnel  and  a moderate  number  of  unemployed  from  the  total 
labor  force  that  would  exist  in  populations  of  210  and  275  million,  indicates  that  the  em- 
ployed civilian  labor  force  might  be  about  78  million  in  1975;  in  2000  it  might  be  about 
100  million. 

It  has  been  assumed  that  the  work-week,  which  averaged  40.  2 hours  in  1953,  will 
decrease  to  about  35.  0 by  1975  and  to  32.  0 by  2000.  This  would  be  the  result  of  some 
decrease  in  average  hours  per  day  and  also  of  the  growing  practice  of  companies  to 
provide  their  employees  an  annual  vacation  with  pay. 

Average  productivity  per  man-hour  has  been  increasing  during  the  period  1940-53 
at  the  average  rate  of  about  2.  5 percent  per  year.  It  is  likely  that  productivity  will  con- 
tinue to  maintain  something  like  its  recent  rate  of  increase.  The  rate  of  increase  as- 
sumed in  this  study  for  the  1953-75  period  is  2.  4 percent  per  year.  For  the  period  1953- 
2000,  it  has  been  assumed  that  productivity  will  increase,  on  the  average,  at  the  rate 
of  2.  1 percent  annually.  Both  of  these  assumed  rates  of  future  man-hour  productivity 
increase  are  lower  than  some  recent  studies  of  the  matter  might  justify. 
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On  the  basis  of  the  factors  that  have  now  been  discussed,  the  total  national  output  of 
all  goods  and  services  (gross  national  product)  would  be  expected  to  increase  by  about 
100  percent  during  the  period  1950-75.  This  involves  an  increase  from  $320.  1 billion  in 
1950  (and  $364.  9 billion  in  1953)  to  about  $630.  0 billion  by  1975.  All  of  these  dollar  fig- 
ures are  in  terms  of  1953  prices.  On  the  same  basis,  gross  national  product  by  2000 
would  be  about  $1,200  billion,  which  implies  an  increase  of  90  percent  during  the  period 
1975-2000.  While  such  figures  do  tend  to  stagger  the  imagination  of  most  of  us,  they  are 
no  more  than  conservative  projections  of  the  economic  progress  achieved  by  the  economy 
of  the  United  States  during  the  past  fifty  years. 

With  gross  national  product  at  $630  billion  in  1975  and  at  $1,200  billion  in  2000,  dis- 
posable personal  income  (personal  income  after  taxes)  would  be  expected  to  rise  from 
its  1953  level  of  $250  billion  to  $433  billion  by  1975  and  to  $326  billion  by  2000.  In  terms 
of  per  capita  average,  the  increase  would  be  from  $1,  567  in  1953,  to  $2,  062  in  1975,  and 
to  $3,  004  in  2000.  This  implies  an  increase  of  about  30  percent  for  the  period  1953-75 
and  about  90  percent  for  the  longer  period  1953-2000.  Here  again,  the  projected  in- 
creases are  about  the  same  as  have  been  achieved  during  the  past  fifty  years. 

On  the  basis  of  the  available  information  about  the  annual  intake  (consumption)  of 
raw  materials  by  the  Nation's  economy  during  the  period  1900-52,  it  appears  that  raw- 
material  requirements  have  been  increasing  considerably  faster  than  growth  of  popula- 
tion. This,  of  course,  is  a reflection  of  the  rise  in  standards  of  living.  If  those  stand- 
ards are  to  continue  to  improve  as  they  have  in  the  past,  the  intake  of  raw  materials, 
on  a per  capita  average  basis,  will  also  have  to  continue  to  increase.  It  has,  therefore, 
been  assumed  that  the  increase  (on  a per  capita  basis)  during  the  next  fifty  years  will  be 
of  about  the  same  magnitude  that  it  has  been  during  the  past  half  century.  The  increase 
assumed  for  the  future  is  as  follows: 


Projected  increase  of  intake 


Per  capita  intake 

Total  intake 

Percent 

Percent 

F oods 1 

1950  75  

5 

48 

1950-2000 

■--  10 

100 

Energy  materials2 

1950-75 

■--  26 

75 

1950-2000  --  --- 

■--  66 

200 

Physical-structure  materials3 
1950  75--  ---  --  - 

13.5 

60 

1950-2000---  ---  -- 

■--  27.5 

135 

•'•Includes  fishery  products  as  well  as  those  of  agriculture. 

2 Includes  all  the  mineral  fuels  and  the  wood  used  for  fuel. 

3 Includes  all  the  nonfuel  minerals,  the  timber  products 
other  than  wood  used  for  fuel,  and  the  nonfood  products  of  agri- 
culture. 

The  large  increase  of  population  foreseen  during  the  next  forty-five  years  will  cer- 
tainly entail  an  increase  in  the  Nation's  inventory  of  housing.  In  addition  to  that  housing 
needed  to  accommodate  the  expected  net  increase  of  families  and  other  households, 
there  will  be  a continuing  need  to  replace  housing  lost  by  fire,  flood,  and  other  causes; 
to  replace  obsolescent,  substandard,  and  otherwise  unusable  housing;  and  to  maintain 
a considerable  margin  of  seasonal  housing  and  of  temporarily  unoccupied  dwelling  units. 
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Analyzing  the  housing  requirements,  both  from  the  standpoint  of  population  and  of 
probable  demand,  indicates  that  average  number  of  new  (nonfarm  and  farm)  dwelling 
urtits  demanded  annually  in  specified  future  years  may  be  about  as  follows: 


Year  Thousand  dwelling  units 


I960 1,300 

1965 1,600 

1970 1,900 

1975 2,200 

2000 2,400 


Nonresidential  construction  normally  absorbs  a considerable  volume  of  lumber  and 
other  timber  products.  Activity  of  this  type  will  therefore  have  a bearing  on  the  future 
demand  for  timber.  Because  of  the  very  wide  range  of  projects  that  come  under  the 
heading  of  nonresidential  construction  (industrial,  commercial,  institutional,  education- 
al, and  governmental  buildings;  public  utilities,  highways,  military  facilities,  and  pub- 
lic works)  the  only  practicable  measurement  of  physical  output  is  dollar  expenditure  in 
putting  such  facilities  into  place.  Expenditure  estimates  are  adjusted  by  use  of  construc- 
tion-cost indexes  to  provide  a rough  indication  of  the  physical  volume  of  such  construc- 
tion. 


Over  the  period  1915-54,  the  output  of  residential  construction,  in  terms  of  constant 
dollars,  has  represented  about  5.8  percent  of  gross  national  product.  It  has  been  as- 
sumed that  the  1975  expenditures  for  new  nonresidential  construction,  not  including  that 
done  by  railroads  and  on  farms,  will  represent  5.  6 percent  of  gross  national  product  and 
that  year-2000  expenditures  will  represent  5.  0 percent.  The  estimated  1954  expenditure 
and  the  assumed  future  expenditures  are  as  follows: 


Year  Billion  dollars 

1954 21.3 

1975 35.0 

2000 60.0 


The  assumptions  set  forth  in  the  two  paragraphs  above  apply  only  to  new  (residential 
and  nonresidential)  construction.  Maintenance  and  repair,  including  alteration  and  addi- 
tions to  residential  structures,  are  an  important  part  of  the  market  for  timber  products. 
The  estimate  of  1953  activity  along  that  line  in  terms  of  expenditure  and  the  assumed 
future  expenditures  are  as  follows: 


Year  Billion  dollars 

Residential  Nonresidential 

1953 6.6  6.6 

1975 9.3  11.2 

2000 - 13.0  19.2 


The  various  figures  cited  above,  and  brought  together  in  table  1,  provide  the  general 
framework  of  assumption  in  which  the  estimates  of  potential  demand  for  timber  prod- 
ucts have  been  made. 


In  the  course  of  the  demand  analysis,  it  has  been  necessary  to  employ  some  further 
assumptions  regarding  price  and  a number  of  other  matters.  But  for  the  sake  of  con- 
venience to  readers,  those  assumptions  have  been  put  into  context  with  the  discussion 
of  timber  products  rather  than  in  this  section  which  deals  entirely  with  more  general 
economic  factors. 
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If  the  reader  is  not  disposed  to  give  detailed  consideration  to  the  evidence  on  which 
the  general  assumptions  are  based  and  to  the  procedures  used  in  their  formulation,  he 
may  now  want  to  pass  over  to  page  40  for  the  opening  summary  of  the  analysis  of  poten- 
tial demand  for  timber  products. 
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FORMULATION  OF  THE  UNDERLYING  ASSUMPTIONS 


Prognostications  as  to  the  probable  size  of  the  Nation's  population  and  of  the  national 
economy  ten  to  twenty  years  in  the  future  have  been  made  by  a number  of  agencies.1  The 
population  and  gross  national  product  assumptions  used  in  the  present  study,  insofar  as 
1975  is  concerned,  are  generally  in  line  with  the  projections  made  by  other  agencies. 

With  respect  to  the  year  2000,  it  has  been  necessary  to  make  an  independent  projection 
because  no  other  agency  has  extended  its  estimates  that  far  into  the  future. 

THE  POPULATION  OUTLOOK  FOR  1975  AND  2000 

The  unexpected  upsurge  in  the  birthrate  that  occurred  in  the  early  1940's,  contin- 
uing during  the  post-war  years  up  to  the  time  of  present  writing,  has  made  a shambles  of 
population  forecasts  generally  accepted  from  ten  to  twenty  years  ago.2  Instead  of  the 
leveling -off  expected  to  begin  about  1965,  there  is  strong  probability  that  the  period  1960- 
75  will  witness  another  surge  of  births  when  persons  born  after  1940  will  be  having  fam- 
ilies of  their  own.  This  double-infusion  of  younger-age  persons  into  the  population 
structure  will  almost  certainly  keep  the  Nation's  population  on  the  upward  trend  until  the 
year  2000  and  beyond. 

Taking  the  factors  of  the  new  situation  into  account,  the  Bureau  of  the  Census  has 
published3  four  projections  of  the  United  States  population  to  1975,  based  on  various  as- 
sumptions as  to  future  fertility  rates.  From  lowest  to  highest,  these  projections  (rounded 
to  the  nearest  million)  are:  199,  207,  214,  and  221  million. 

The  figure  210  million  used  as  the  1975  population  assumption  in  this  study  is  ap- 
proximately midway  between  the  Census  Bureau's  two  middle  projections. 

Further  extensions  of  the  Bureau's  1975  projections,  based  on  the  same  fertility-rate 
assumptions,  indicate  a minimum  population  of  240  million  and  a maximum  of  320  million 
in  the  year  2000. 

The  figure  275  million  used  as  the  2000  population  assumption  in  this  study  is  some- 
what below  the  mid-point  between  the  lowest  and  the  highest  extensions. 

The  1975  assumption  (210  million)  implies  an  average  annual  rate  of  net  population 
increase  during  the  period  1954-75  of  1.27  percent.  The  2000  assumption  (275  million) 
implies  a rate  of  1.  16  percent  for  the  period  1955-2000  (table  2). 

1U.  S.  Bureau  of  the  Census,  ILLUSTRATIVE  PROJECTIONS  OF  THE  POPULA- 
TION OF  THE  UNITED  STATES,  1955-1975,  Current  Population  Reports,  Population 
Estimates,  Series  P-25,  No.  78.  Washington,  D.  C.  1953. 

Staff  of  the  Joint  Committee  on  the  Economic  Report,  U.  S.  Congress,  POTENTIAL 
ECONOMIC  GROWTH  OF  THE  UNITED  STATES  DURING  THE  NEXT  DECADE,  Com- 
mittee Print,  Government  Printing  Office,  Washington,  D.  C.  1954. 

The  President's  Materials  Policy  Commission,  RESOURCES  FOR  FREEDOM,  Vols. 

I - V.  Government  Printing  Office,  Washington,  D.  C.  1952. 

Stanford  Research  Institute,  AMERICA'S  DEMAND  FOR  WOOD,  1929-1975,  Weyer- 
haeuser Timber  Company,  Tacoma,  Washington.  1954. 

National  Bureau  of  Economic  Research,  LONG-RANGE  ECONOMIC  PROJECTION. 
Princeton  University  Press,  Princeton,  N.  J.  1954. 

Colm,  Gerhard,  and  Young,  Marilyn,  THE  AMERICAN  ECONOMY  IN  1 960 , National 
Planning  Association,  Washington,  D.  C.  1952. 

Owen,  Wilfred,  A MID-CENTURY  LOOK  AT  RESOURCES,  The  Brookings  Institu- 
tion, Washington,  D.  C.  1954. 

2See,  for  example,  Davis,  Joseph  S.  , THE  POPULATION  UPSURGE  IN  THE 
UNITED  STATES,  Food  Research  Institute,  Stanford  University,  Palo  Alto,  Calif. 

1949. 

First  reference  in  footnote  1. 
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The  drastic  change  in  population  outlook  from  what  it  was  at  the  time  of  the  1946 
Forest  Service  study  of  the  Nation's  timber  situation  can  hardly  be  over-emphasized. 
Instead  of  the  expectation  that  population  would  reach  stability  at  the  170  to  185  million 
level  4 by  the  year  2000,  it  is  now  relatively  certain  that  such  levels  will  be  exceeded  by 
about  100  million- -even  on  the  basis  of  present  middle -g round  expectations. 

It  is  now  clear  that  the  demands  on  the  Nation's  supply  of  the  basic  raw  materials 
will  be  much  higher  than  was  foreseen  only  ten  years  ago.  The  revised  population  out- 
look, of  course,  has  an  obvious  bearing  on  all  programs  for  resource  development  and 
conse  rvation. 

TABLE  2. — Population  of  the  United  States  at  the  beginning  and  at  the  end  of  specified 
periods  1800-1953,  and  average  annual  rate  of  net  increase  for  the  period;  projections 
of  the  population  for  specified  period  1954-2000  implied  average  annual  rate  of  net 
increase  for  such  periods 


Population 

Average 

Census  and 
projection  years 

At  the 
beginning 
of  period 

At  the 
end  of 
period 

Increase 

during 

period 

annual 
rate 
of  net 
increase 

Census  count: 

Thousands 

Thousands 

T housands 

Percent 

1800-50 

5,308 

23,192 

17,884 

2.99 

1850-1900 

23,192 

76,094 

52,902 

2.40 

1900-30 

76,094 

123,077 

46,983 

1.61 

1930-40 

123,077 

132,122 

9,045 

0,71 

1940-50 

132,122 

151,677 

19,555 

1.39 

Census  estimates: 

1950-53 

1150,552 

2161,100 

10,548 

2.27 

Projections: 

1954-75: 

Series  A 

161,100 

221,000 

59,900 

1.52 

Series  B 

161,100 

213,600 

52,500 

1.35 

Series  C 

161,100 

206,600 

45,500 

1.19 

Series  D 

161,100 

198,600 

37,500 

1.00 

Midway  B and  C 

161 , 100 

210,100 

49,000 

1.27 

1955-2000: 

Series  A 

3 163, 800 

320,000 

156,200 

1.50 

Series  B 

163 , 800 

275,000 

111,200 

1,16 

Series  C 

163 , 800 

250,000 

86 , 200 

0.94 

Series  D 

163 , 800 

240,000 

76,200 

0.85 

1Census  Bureau  estimate  of  population  as  of  Jan.  1,  1950. 

2Census  Bureau  estimate  of  population  as  of  Jan.  1,  1954. 

3Estimate  for  Jan.  1,  1954,  adjusted  to  Jan.  1,  1955  on  basis  of  Census  Bureau  estimate 
of  Jan.  1,  to  March  1,  1954  increase. 

Source:  Data  for  1800-1900,  HISTORICAL  STATISTICS  OF  THE  UNITED  STATES;  1900-50,  STA- 

TISTICAL ABSTRACT  OF  THE  UNITED  STATES,  1953. 

Projections,  1954-75,  Bureau  of  the  Census,  Current  Population  Reports,  Series  P-25, 

No.  78. 

Projections,  1955-2000,  Extensions  of  the  Census  Bureau's  projections  for  1975. 

4 The  Census  Bureau's  estimate  of  the  population  as  of  June,  1955  was  165  million. 
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POTENTIAL  OUTPUT  OF  ALL  GOODS  AND 
SERVICES,  1975  AND  2000 


The  second  group  of  assumptions  used  in  this  study  has  to  do  with  the  potential  total 
output,  or  gross  national  product,  of  the  Nation's  economy  in  1975  and  2000.  These 
projected  levels  of  economic  output  are  expressed  in  terms  of  1953  constant  dollars. 

Projection  of  gross  national  product  to  some  future  date  involves  consideration  of 
population  factors  and  productivity  factors. 

The  population  factors  include:  (l)  total  population,  (2)  labor  force,  (3)  armed 

forces,  (4)  civilian  labor  force,  (5)  unemployed  civilian  labor  force,  and  (6)  employed 
civilian  labor  force. 

The  productivity  factors  taken  into  account  in  making  gross  national  product  projec- 
tions include:  (1)  average  hours  per  week,  adjusted  for  holidays,  vacations,  etc.  ; (2) 

total  hours  of  employment  per  year;  (3)  average  man-hour  productivity  in  constant  dol- 
lars; and  (4)  average  rate  of  annual  increase  of  man-hour  productivity. 

Projections  arrived  at  by  this  method  are,  of  course,  contingent  upon  the  underlying 
assumptions  that  may  or  may  not  be  realized.  This  point  is  well  stated  by  the  staff  of  the 
Joint  Committee  on  the  Economic  Report  in  connection  with  its  own  gross  national  prod- 
uct projection  for  1965:5 

A vast  literature  is  being  built  up  on  the  techniques  and  uses  of  economic 
'forecasting1.  ...  'Forecasting'  is,  in  a sense,  an  unfortunate  word.  While  perhaps 
describing  the  work  of  many  private  and  business  economists,  it  does  not  adequately 
describe  the  work  of  most  Government  economists.  Public  endeavors,  and  many 
private  ones  as  well,  are  projections  into  the  future  based  on  a clearly  defined  set 
of  stated  assumptions. 

They  should  not  be  called  predictions  or  forecasts  because  their  very  existence, 
indeed  the  very  fact  that  they  are  being  made,  may  put  in  motion  forces  which  lead 
to  changes  in  programs,  and  hence  in  the  assumptions.  A projection,  for  example, 
on  the  basis  of  present  trends,  plans,  and  expectations  showing  a deflationary  ten- 
dency for  the  next  year  conceivably  might  result  in  public  or  private  program  changes 
which  would  have  the  effect  of  preventing  or  softening  the  decline  implied  in  the 
original  projection.  If  this  happened  the  economist  or  agency  making  the  projection 
ought  not  to  be  accused  ex  post  of  having  been  a poor  'forecaster'. 

These  qualifying  comments,  of  course,  do  not  imply  that  long-range  gross  national 
product  projections  are  a mere  academic  exercise.  They  are  attempts  to  delineate  the 
general  features  of  the  Nation's  future  economy  on  the  basis  of  what  is  known  about  past 
growth;  and  they  should  be  as  realistic  as  it  is  possible  to  make  them. 

The  Population  Factors 

Using  the  past  relationship  of  labor  force  to  population  15  years  of  age  and  older,  but 
making  some  allowance  for  longer  attendance  in  school  by  young  people  and  earlier  re- 
tirement by  older  people,  the  indications  are  that  the  Nation's  labor  force  by  1975  will 
number  85  million.  This  estimate  is  fairly  reliable  for  the  reason  that  most  of  the  people 
who  will  be  in  the  1975  labor  force  have  already  been  born.  With  regard  to  the  year  2000, 
a labor-force  projection  consistent  with  the  population  assumption  used  in  this  study 
would  be  about  108  million. 

Assuming  that  international  tensions  will  not  relax  entirely  in  the  near  future,  that 
the  United  States  will  have  to  maintain  about  its  present  military  strength  in  terms  of 

5 Staff  of  the  Joint  Committee  on  the  Economic  Report,  POTENTIAL  ECONOMIC 
GROWTH  OF  THE  UNITED  STATES  DURING  THE  NEXT  DECADE.  U.  S.  Congress, 
Committee  Print,  1954,  p.  1. 
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manpower,  but  that  actual  war  will  be  avoided;  the  armed  forces  in  1975  would  contain 
about  3.  5 million  persons  and  in  2000  about  4.  0 million.  Such  figures  imply  that  the 
armed  forces  will  require  a decreasing  percentage  of  the  labor  force. 

Another  basic  assumption  of  the  present  study  is  that  the  Nation's  economy  will  con- 
tinue to  function  at  a high  level  of  employment.  "High-level"  employment  implies  that 
unemployment  will  be  held  down  to  a level  of  from  3 to  4 percent  of  the  labor  force.  If 
such  were  done,  the  average  unemployment  in  1975  would  not  exceed  3.  5 million  and  that 
of  2000  would  not  amount  to  much  more  than  4 million. 

Making  these  deductions  for  armed  forces  personnel  and  for  a minimum  level  of  un- 
employment the  employed  civilian  labor  force  in  1975  would  number  78.0  million,  and 
in  2000  it  would  contain  100  million. 

Man-hour  productivity  estimates  are  available  only  for  the  private  sector  of  the 
economy.  The  private  sector  also  includes  all  producers  of  goods  and  services  sold  to 
Government,  but  it  does  not  include  the  employment  in  general  civilian  governmental 
service.  The  amount  of  employment  in  general  Government  service  (Federal,  State,  and 
local)  to  be  expected  in  1975  and  2000  depends  on  the  will  of  the  citizenry  for  either 
more  or  less  Government  service.  With  no  clear  evidence  that  any  great  changes  in  that 
respect  are  in  the  making,  it  has  been  assumed  that  such  employment  will  remain  at  the 
present  level  of  about  10  percent  of  the  employed  civilian  labor  force.  Employment  in 
the  private  sector  of  the  economy  in  1975  is  estimated  at  70.  65  million,  and  in  2000  at 
90  million. 

The  various  steps  described  above  are  now  summarized  as  follows: 


Million 

persons, 

1975 

2000 

Total  population 

210.  0 

275.  0 

Total  labor  force 

85.  0 

108.  0 

Armed  forces 

3.  5 

4.  0 

Civilian  labor  force 

81.5 

104.  0 

Unemployed 

3.  5 

4.  0 

Employed  civilian  labor 

force 

78.  0 

100.  0 

Private  sector 

70.  65 

90.  0 

Government  sector 

7.  35 

10.  0 

The  Productivity 

F actors 

Average  work-week  and  work-year 

The  average  work-week  in  private  employment  has  decreased  from  about  48  hours 
in  1929  to  about  40  hours  in  1953.  The  trend  toward  general  adoption  of  the  40-hour 
week  and  the  growing  practice  to  provide  employees  an  annual  vacation  with  pay  indi- 
cates that  the  average  work-week  will  shorten  still  further. 

It  has  been  assumed  that  by  1975  the  40-hour  week  will  have  become  almost  univer- 
sal. There  is  not  much  doubt  that  the  seven  conventional  holidays  will  still  be  observed. 
If  annual  vacations  average  15  days  and  sick  leave  or  other  lost  time  averages  10  days, 
the  average  work-year  would  be  approximately  1,820  hours  or  35  hours  per  week.  Such 
a figure  appears  reasonable  for  1975.  By  2000,  it  might  be  down  to  32  hours  per  week 
or  1, 664  hours  per  year. 

Productivity  per  man-hour 

Productivity  per  man-hour  is  the  most  crucial  of  all  factors  used  in  making  gross 
national  product  projections.  Unfortunately,  it  is  the  one  about  which  least  is  known  and 
about  which  judgements  differ. 
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The  concept  of  a productivity  measurement  includes  changing  efficiency  in  the  use  of 
all  three  factors  of  production:  (1)  land,  or  in  the  broad  sense  natural  resources;  (2) 

capital,  in  the  form  of  plant  and  equipment  and  working  stocks;  and  (3)  the  human  labor 
force . 

Productivity  measurements  have  usually  been  expressed  in  terms  of  output  in  re- 
lation to  man-hour  input  of  labor.  This  can  be  somewhat  misleading  because  the  man- 
hour productivity  index  actually  includes  efficiency  changes  in  the  use  of  land  and 
capital  as  well  as  changes  in  the  efficiency  of  labor.  6 The  all-inclusive  nature  of  the 
concept  should  be  kept  in  mind. 

A rapid  and  sustained  increase  in  productivity  of  land,  capital,  and  labor,  fitted 
together  in  technically  organized  economic  enterprise,  began  with  the  industrial  revolu- 
tion. This  upsurge  of  output  embraces  a comparatively  short  and  unique  period  of  human 
history.  That  productive  efficiency  could  continue  to  increase  indefinitely  on  a compound 
interest  curve  is  hardly  conceivable.  What  seems  more  likely  is  that  it  will  follow  the 
logistic  curve  in  which  the  rate  of  increase  rises:  First,  on  a gentle  gradient  that  grad- 
ually becomes  steeper  and  then  gradually  levels  off  to  a gentle  gradient  again. 

But  even  granting  the  reasonableness  of  the  logistic -curve  hypothesis,  there  is  still 
the  problem  of  locating  our  present  position  on  such  a curve.  Persons  who  have  firm 
confidence  that  technology  will  maintain  the  flow  of  new  discoveries  tend  to  fix  our 
present  position  well  down  on  the  steep  segment  of  the  curve.  Others,  who  are  not  so 
confident,  tend  to  fix  it  higher  - -where  the  rate  of  increase  begins  to  level  off.  About  all 
that  can  be  said,  on  the  basis  of  present  evidence,  is  that  definite  signs  of  a leveling -off 
tendency  have  not  as  yet  appeared. 

Differences  in  judgement  as  to  what  the  future  average  annual  rate  of  increase  in 
man-hour  productivity  might  be  are  illustrated  in  several  recent  gross  national  product 
projections . 

Colm,  7 noting  that  man-hour  productivity  of  privately  employed  persons  had  risen 
at  an  average  annual  rate  of  2.  7 percent  during  recent  years,  assumed  an  increase  of 
2.  5 percent  during  the  1950-60  decade.  The  President's  Materials  Policy  Commission  8 
likewise  assumed  an  increase  of  2.  5 percent  during  the  period  1950-75.  The  Staff  of  the 
Joint  Committee  on  the  Economic  Report,9 10  in  its  gross  national  product  projection  for 
1965,  has  assumed  a rate  of  about  2.  8 percent  for  the  period  1953-65. 

The  Stanford  Research  Institute  projection  of  gross  national  product  to  1975, 10  on 

the  other  hand,  implies  a much  lower  average  annual  rate  of  increase 1.42  percent 

for  the  period  1952-75.  The  reasons  for  making  a projection  that  implies  a man-hour 
productivity  increase  so  much  lower  than  has  been  anticipated  by  other  agencies,  and  so 
much  lower  than  has  prevailed  over  the  past  forty  years  are  not  explained  in  the  Insti- 
tute's report. 

6Kendrick,  John  W.  , "National  Productivity  and  its  Long-Term  Projection," 
in  National  Bureau  of  Economic  Research,  LONG-RANGE  ECONOMIC  PROJECTION, 
Princeton  University  Press,  Princeton,  N.  J.  1954.  pp.  67-104. 

7C olm,  Gerhard,  THE  AMERICAN  ECONOMY  IN  I960,  National  Planning  Associ- 
ation, Washington,  D.  C.  1952.  p.  19. 

8The  President's  Materials  Policy  Commission,  RESOURCES  FOR  FREEDOM, 
Government  Printing  Office,  Washington,  D.  C.  1952.  Yol.  II,  p.  111. 

9Staff  of  the  Joint  Committee  on  the  Economic  Report,  POTENTIAL  ECONOMIC 
GROWTH  OF  THE  UNITED  STATES  DURING  THE  NEXT  DECADE.  U.  S.  Congress, 
Committee  Print,  Government  Printing  Office,  Washington,  D.  C.  1952.  (Percentage 
derived  from  dollar  figures  given  in  table  1,  p.  19.) 

10  Stanford  Research  Institute,  AMERICA'S  DEMAND  FOR  WOOD,  1929-1975, 
Weyerhaeuser  Timber  Co.,  Tacoma,  Washington,  1954.  (Derived  from  dollar  figures 
given  in  table  1,  p.  12.) 


12 


The  results  of  one  recent  study  of  man-hour  productivity  in  private  employment  as  a 
whole  are  summarized  in  table  3.  The  dollar  figures  used  to  express  "real  product"  are 
all  in  terms  of  1953  prices. 

Comparing  the  1910-14  average  ($1.11)  against  the  1949-53  average  ($2.49)  shows 
that  man-hour  productivity  has  been  increasing,  over  the  period  as  a whole,  at  the  rate 
of  2.07  percent  per  year.  This  long-term  average  rate  of  increase  is,  however,  a bit 
misleading  because  the  average  percentage  increase  during  the  latter  part  of  the  period 
has  been  considerably  higher  than  in  the  earlier  part.  The  average  annual  rate  of  in- 
crease in  the  period  1940-53,  for  example,  has  been  a little  more  than  2.  5 percent. 

For  purposes  of  the  present  study,  it  has  been  assumed  that  productivity  per  man- 
hour in  private  employment  will  increase,  from  the  1949-53  average  of  $2.49,  to  $4.42 
by  1975,  and  to  $7.  22  by  the  year  2000.  Such  estimates  imply  an  average  annual  increase 
of  about  2.4  percent  during  the  period  1950-75  and  of  about  2.  1 percent  during  the  longer 
period  1950-2000. 


Gross  National  Product  Projections,  1975  and  2000 

Using  the  various  population  and  productivity  factors  that  have  now  been  discussed, 
the  computations  of  private  gross  national  product  and  of  total  gross  national  product  are 
as  shown  in  table  4.  Total  gross  national  product  is  derived  from  the  estimate  of  private 
gross  national  product  by  assuming  that  output  from  the  private  sector  of  the  economy 
will  be  90  percent  of  the  total. 

According  to  these  assumptions  and  this  method  of  projection,  the  gross  national 
product  of  the  United  States  by  1975  would  be  $630  billion,  and  by  2000  it  would  be$l,  200 
billion.  Both  figures  are  in  terms  of  1953  constant  dollars.  The  percentage  increase  dur- 
ing the  period  of  1950-75  would  be  approximately  100  percent;  that  for  the  period  1975- 
2000  would  be  approximately  90  percent. 

TABLE  3. — Real  product  per  man-hour  in  private  employment,  1910-53 

[ At  1953  prices  ] 


Year 

Dollars 

Year 

Dollars 

Year 

Dollars 

1910 

1.06 

1925 

1.44 

1940 

1.91 

1911 

1.07 

1926 

1.46 

1941 

2.01 

1912 

1.15 

1927 

1.46 

1942 

2.01 

1913 

1.12 

1928 

1.46 

1943 

2.03 

1914 

1.13 

1929 

1.49 

1944 

2.17 

1915 

1.12 

1930 

1.44 

1945 

2.24 

1916 

1.13 

1931 

1.48 

1946 

2.15 

1917 

1.11 

1932 

1.42 

1947 

2.13 

1918 

1.11 

1933 

1.38 

1948 

2.23 

1919 

1.21 

1934 

1.51 

1949 

2.30 

1920 

1.21 

1935 

1.62 

1950 

2.47 

1921 

1.19 

1936 

1.67 

1951 

2.49 

1922 

1.28 

1937 

1.72 

1952 

2.56 

1923 

1.35 

1938 

1.76 

1953 

2.64 

1924 

1.37 

1939 

1.82 

Source;  Joint  Committee  on  the  Economic  Report,  POTENTIAL  ECONOMIC  GROWTH  OF  THE  UNITED 
STATES,  p.  34,  U.  S.  Government  Printing  Office.  1954. 
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TABLE  4. — Computation  of  gross  national  product  on  the  basis  of  specified 

assumptions,  1975  and  2000 


Assumption 

1975 

2000 

Average  work-week 

hours 

35 

32 

Average  work-year 

do 

1,820 

1,664 

Private  employment 

million  man-years 

70,650 

90,000 

Private  employment 

billion  man-hours 

128,583 

149,760 

Product  per  man-hour 

1953  dollars 

4.42 

7.22 

Private  gross  national  product 

billion  1953 

568 

1,080 

dollars 

Total  gross  national  product1 

do 

630 

1,200 

■^Assuming  that  90  percent  of  total  gross  national  product  would  come  from  the  private 
sector  of  the  economy. 


Disposable  Personal  Income 

Demand  for  consumer  goods  in  1975  and  2000  will  depend  on  how  much  personal  in- 
come people  will  have  to  spend.  The  usual  measure  of  such  purchasing  power  is  called 
"disposable  personal  income,  " or  total  personal  income  after  payment  of  direct  taxes. 

If  the  relationship  of  disposable  personal  income  to  gross  national  product  in  1975  and  in 
2000  should  be  about  as  it  was  in  1953,  such  income  would  increase  as  follows: 


Billion  Per  capita 

Year  dollars  dollars 


1953 - 250.1  1,567 

1975 433.0  2,062 

2000 826.0  3,004 


The  1953-75  percentage  increase  in  per  capita  disposable  income  would  be  about  30  per- 
cent and  the  1953-2000  increase  would  be  about  90  percent.  This,  of  course,  would  imply 
a very  substantial  increase  of  per  capita  consumer  demand  for  goods  and  services  of  all 
kinds. 


The  Raw  Materials  Consumption  Outlook,  1975  and  2000 

The  volume  of  raw  materials  that  will  be  necessary  to  sustain  the  Nation's  economy 
in  1975  and  in  2000  (with  population  at  210  and  275  million  respectively)  will  certainly  be 
much  larger  than  at  present  consumption.  Maintenance  of  the  existing  per  capita  consump- 
tion would  alone  require  that  the  1950  raw-materials  intake  be  stepped  up  38  percent  by 
1975  and  81  percent  by  2000. 

Moderate  advancement  in  the  general  standard  of  living  is  possible,  however,  with- 
out increase  of  per  capita  raw-materials  consumption.  Such  advancement  has  progres- 
sively been  attained  by:  (1)  elimination  of  waste,  (2)  changes  in  design  which  call  for  less 
raw  material  per  unit  of  ultimate  product,  (3)  substitutions  that  exchange  a less  durable 
material  for  one  more  durable,  and  (4)  use  of  "scrap"  recovered  from  obsolete  or  worn- 
out  goods.  All  of  these  technological  economies  are  important.  But  future  improvement 
in  the  standard  of  living  would  be  much  slower  than  in  the  past  if  the  economy  were  to  be- 
come dependent  on  these  alone. 

What  seems  more  likely  to  happen  is  that  improving  technological  efficiency  in  the 
utilization  of  basic  raw  material  will,  as  in  the  past,  be  supplemented  by  further  in- 
creases in  per  capita  consumption.  There  is  ample  reason  to  believe  that  past  trends  of 
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increasing  per  capita  consumption  of  food,  energy  material,  and  physical-structure  ma- 
terial will  continue --at  least,  for  the  next  generation  or  two. 

Future  Requirements  for  Food 

Future  requirements  for  food  are  not  of  major  concern  in  this  study.  There  is, 
however,  some  competition  between  the  use  of  certain  lands  for  timber  production  and 
use  for  production  of  crops  and  forage.  The  apparent  necessity  for  a fairly  large  in- 
crease in  food  production  during  the  next  fifty  years  does  have  some  bearing  on  the 
amount  of  land  that  may  be  available  for  the  growing  of  commercial  timber. 

There  has  been  an  apparent  long-term  increase  of  about  10  percent  in  per  capita 
consumption  of  food  during  the  42-year  period  1910-52.  If  there  should  be  a further 
comparable  long-term  increase  during  the  next  fifty  years,  the  food  requirement  (on  the 
basis  of  population  and  economic -activity  assumptions  of  this  study)  would  rise  about  48 
percent  during  the  period  1950-75,  and  about  100  percent  during  the  period  1950-2000. 

Energy  Material  Requirements 


Energy  material  requirements  are  of  minor  interest  in  the  present  study,  because 
fuelwood  is  the  only  energy  material  that  is  also  a timber  product.  The  prolonged  decline 
in  the  relative  importance  of  wood  as  a source  of  energy  has  been  mentioned  in  Chapter 
V.  It  seems  unlikely  that  this  trend  will  change  very  much,  regardless  of  the  prospective 
expansion  of  energy-material  demand. 

The  intake  of  energy  material  over  the  period  1900-52  shows  a fairly  consistent  re- 
lationship to  gross  national  product.  If  that  relationship  should  prevail  during  the  next 
half  century,  energy-material  requirements  (on  the  basis  of  the  gross  national  product 
assumptions  of  this  study)  would  increase  75  percent  during  the  period  1950-75,  and  200 
percent  during  the  period  1950-2000.  This  implies  a per  capita  consumption  increase  of 
26  percent  during  the  25-year  period  1950-75  and  of  66  percent  during  the  50-year  period 
1950-2000. 

The  great  unknown,  of  course,  is  the  extent  to  which  the  nonconventional  sources  of 
energy  (atomic,  solar,  wind,  etc.)  will  be  utilized.  It  seems  pretty  certain  that  one  or 
all  of  these  sources  will  be  tapped.  Even  now  commercial  utilization  of  the  nonconven- 
tional sources  is  chiefly  a question  of  economics. 

Physical-Structure  Material  Requirements 


Physical-structure  material  requirements  are  a major  interest  in  the  present  study 
because  practically  all  timber  products,  except  fuelwood,  are  of  this  type. 

The  intake  of  physical-structure  material  over  the  period  1900-52  also  shows  a 
fairly  consistent  relationship  to  real  gross  national  product.  The  relationship  is  graph- 
ically illustrated  in  figure  1.  Gross  national  product,  in  terms  of  1947  constant  dollars, 
is  plotted  on  the  vertical  axis.  Quantity  of  physical-structure  material  consumed  is 
plotted  on  the  horizontal  axis.  The  straight  line  drawn  through  the  dot-pattern  is  the 
regression  line. 

If  the  relationship  of  physical -structure  material  consumption  to  real  gross  national 
product,  illustrated  in  figure  1,  should  continue  to  hold  during  the  next  twenty-five  years, 
the  Nation's  consumption  of  this  type  of  material  (on  the  basis  of  assumptions  used  in 
this  study)  would  increase  about  70  percent  during  the  period  1950-75.  If  the  relation- 
ship should  hold  for  fifty  years,  the  increase  during  the  period  1950-2000  would  be  of  the 
order  of  200  percent. 

The  chief  question  regarding  such  statistically  derived  figures  is  whether  technolog- 
ical economy  in  the  utilization  of  this  type  of  raw  material  will  develop  at  about  the  same 
relative  pace  as  in  the  past.  This  study  assumes  that  it  will  develop  more  rapidly. 
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Relationship  of  physical -structure  materials  intake  to 
national  product , 1909  - 52 . 
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Anticipating  such  technological  economy,  the  projected  1975  requirement  for  physical- 
structure  material  is  estimated  at  60  percent  above  1950  consumption;  the  year  2000 
requirement  is  estimated  at  135  percent  above  that  average.  This  implies  a per  capita 
increase  of  about  13.  5 percent  during  the  24-year  period  1950-75  and  of  about  27.  5 per- 
cent during  the  50-year  period  1950-2000.  This  is  approximately  the  same  per  capita  in- 
crease that  occurred  over  the  period  1900-50. 11 


Summary 

Summarizing  raw-materials  consumption  outlook  that  appears  to  be  reasonably 
consistent  with  population  and  gross  national  product  assumptions  underlying  the  present 
study,  the  following  percentage  increases  of  consumption  are  indicated: 


Percent  increase 
•*•1950-75  11950-2000 

Food - 48  100 

Energy  material 75  200 

Physical-structure 60  135 

1 Actually,  the  1948-52  average  centered  on  1950. 

PROJECTIONS  OF  RESIDENTIAL  AND  NONRESIDENTIAL  CONSTRUCTION 


The  plan  of  analysis  followed  throughout  this  chapter  involves  a continuing  effort  to 
keep  pertinent  features  of  the  Nation's  probable  future  economic  growth  in  mind.  Prior 
to  consideration  of  the  potential  demand  for  timber  products,  a series  of  projections  for 
future  construction  activity  have  been  made.  These  constitute  a part  of  the  basic  assump- 
tions. 


Projected  Future  Requirements  for  New  Housing 


The  prospective  future  requirements  for  new  housing  have  been  analyzed  from  two 
points  of  view. 

The  first  part  of  the  analysis  presents  estimates  of  the  amount  of  new  housing  that 
would  be  required  by  a 1975  population  of  210  million  and  a 2000  population  of  275  million 
to:  (1)  accommodate  the  net  increase  in  number  of  households;  (2)  maintain  a reason- 
able margin  of  seasonal  and  other  unoccupied  dwelling  units;  (3)  replace  normal  disaster 
losses  caused  by  fire,  storm,  and  flood;  and  (4)  replace  obsolescent,  substandard,  and 
otherwise  unusable  housing --including  that  demolished  by  reason  of  changes  in  use  of 
the  land  on  which  it  stood. 

The  second  part  of  the  analysis  is  a projection  of  the  demand  for  new  housing  in 
terms  of  the  investment  capital  that  may  be  available  for  this  use  and  the  personal  in- 
come that  may  be  available  for  long-term  purchase  or  rental  of  housing. 

Estimates  Based  on  Population  Analysis 

The  number  of  households  requiring  shelter  at  any  specified  year  prior  to  1975  can 
be  estimated  fairly  well.  The  reason  is  that  only  a few  persons  not  already  born  will  be 
old  enough  by  1975  to  have  set  up  their  own  households. 

Estimating  number  of  households  at  various  times  between  1954  and  1975  calls  for 
consideration  of  three  main  factors:  (1)  mortality  of  the  population  age  20  and  older 
during  the  next  twenty  years,  (2)  net  civilian  immigration,  and  (3)  changes  in  the  ratio 
of  population  age  20  and  older  to  number  of  households. 

11  See  Bureau  of  the  Census,  RAW  MATERIALS  IN  THE  UNITED  STATES  ECONOMY, 
1900-1952,  Washington,  D.  C.  1954.  p.  59. 
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The  Census  Bureau's  1955-75  projection12  of  the  United  States  population  takes  ac- 
count of  both  mortality  and  net  immigration. 

With  regard  to  mortality,  the  Bureau  assumed  that  average  life -expectancy  will 
continue  to  increase  at  a rate  somewhat  less  than  has  prevailed  during  recent  years. 

That  assumption  is  reasonable  because,  undoubtedly,  there  is  some  final  limit  to  aver- 
age duration  of  human  life.  As  that  limit  is  approached,  the  rate  by  which  average  life- 
expectancy  is  increased  will  tend  to  slacken. 

The  Bureau  assumed  that  net  immigration  will  average  about  1,  200,  000  persons 
every  five  years,  or  240,  000  annually.  That  assumption  in  the  light  of  recent  experience, 
also  appears  to  be  reasonable. 

Relation  of  households  to  population  age  20  and  older.  Analysis  of  the  decennial 
census  data  over  the  period  1890-1950  shows  that  the  number  of  households  has  been 
closely  related  to  population  age  20  and  older  (fig.  2). 


F ig. 2 ~ Relationship  of  population  age  20  and  older  to  number 
of  households,  specif ied  years. 


12  U.  S.  Bureau  of  the  Census,  ILLUSTRATIVE  PROJECTIONS  OF  THE  POPULA- 
TION OF  THE  UNITED  STATES,  1955-1975.  Current  Population  Reports,  Series  P-25, 
No.  78.  Washington,  D.  C.  August  1953. 
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The  Census  Bureau's  four  1955-75  projections  of  United  States  population  are  dif- 
ferent only  with  respect  to  projected  number  of  persons  who  may  be  born  between  1950 
and  1975.  For  those  already  in  the  population  (as  of  July  1,  1950),  the  Bureau  has  made 
only  one  projection  (table  5).  That  projection  is  consistent  with  the  population  assump- 
tion used  throughout  this  study.13 

TABLE  5. — Bureau  of  the  Census  projection  of  United  States 
population  age  20  and  older,  1955-75 

[In  thousands] 


Age  group 

1950 

Projection  to- 

1955 

1960 

1965 

1970 

1975 

20-24 

11,621 

10,775 

11,282 

13,463 

17,299 

1 18,819 

25-29 

12,314 

11,713 

10,875 

11,361 

13,558 

17,421 

30-34 

11,612 

12,367 

11,775 

10,908 

11,396 

13,599 

35-39 

11,298 

11,618 

12,379 

11,761 

10,895 

11,382 

40—44 

10,271 

11,236 

11,569 

12,300 

11,685 

10,825 

45-49 

9,115 

10,118 

11,083 

11,386 

12,105 

11,500 

50-54 

8,298 

8,830 

9,825 

10,741 

11,034 

11,732 

55-59 

7,266 

7,873 

8,402 

9,331 

10,203 

10,482 

60-64 

6,082 

6,685 

7,279 

7,754 

8,614 

9,422 

65  and  over 

12,364 

13,973 

15,701 

17,336 

18,885 

20,689 

Total 

100,241 

105,188 

110,170 

116,341 

125,674 

135,871 

1 This  figure  is  midway  between  the  Bureau's  Series  B and  Series  C projections  of 
persons  born  in  the  period  1950-55.  U.  S.  Bureau  of  the  Census,  ILLUSTRATIVE  PROJECTIONS 
OF  THE  POPULATION  OF  THE  UNITED  STATES,  By  Age:  1955  to  1975,  Current  Population  reports, 
Ser.  P-25,  No.  78,  Washington,  D.  C.,  August  1953. 

The  further  1975  to  year  2000  extension  of  the  Bureau's  1955-75  projection  of  popu- 
lation age  20  and  older  is  likewise  consistent  with  the  population  assumption  of  the  pres- 
ent study.1^  However,  that  1975-2000  extension  implies  birthrates  somewhere  near  the 
level  of  the  Census  Bureau's  medium  assumptions  for  1 970 -75 . Those  medium  assump- 
tions imply  that  1970-75  birthrates  will  be  well  below  recent  levels  and  below  past  levels 
except  those  of  the  period  1935-39.15 


13That  total  population  in  1975  will  be  210  million. 

^That  total  population  in  2000  will  be  275  million. 

15The  crude  birthrates  (births  per  1,000  of  the  midperiod  population)  for  specified 
periods  of  the  past,  and  those  implied  in  the  Census  Bureau's  two  medium  1955-75  popu- 
lation projections  are  as  follows: 


Birthrates  in 

past 

Census 

Bureau's  medium 

assumptions 

Period 

Rate 

Period 

Series  B 

Series  C 

1910-14 

29.  8 

1950-55 

24.  2 

24.  1 

1920-24 

26.  8 

1955-60 

22.  3 

21. 0 

1930-34 

19.  7 

1960-65 

21.9 

19.  4 

1935-39 

18.  8 

1965-70 

21.1 

19.  2 

1940-44 

21. 2 

1970-75 

19.4 

19.  1 

1945-49 

24.  1 

1950-53---- 

24.  8 

Source:  Same  as  cited  in  footnote  12. 
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A population  of  275  million  at  the  year  2000  implies  a fall  in  the  birthrate  back  to 
about  the  1930-34  level.  Such  a fall  in  the  birthrate  would  imply  a percentage  of  popula- 
tion age  20  and  older  considerably  above  that  projected  for  1975.  The  increase  might  be 
from  the  projected  1975  level  of  64.  7 percent  back  to  somewhere  above  the  1950  level  of 
66.  1 percent.  On  that  basis,  population  age  20  and  older  at  the  year  2000  is  estimated  at 
182  million  persons  (table  6). 


TABLE  6. — Population  20  years  of  age  and  older,  number  of  households,  and  average  persons 
20  years  and  older  per  household,  at  specified  years  1890-1954;  projection  to  1975  by 
5-year  intervals  and  to  the  year  2000 


Year 

Population 
20  years  of 
age  and  older1 

Number  of 
households2 

Average  persons 
20  years  and  older 
per  household 

Thousand 

Thousand 

Number 

1890 

34,148 

12,690 

2.69 

1900 

42,314 

15,964 

2.65 

1910 

53,410 

20,256 

2.64 

1920 

62,668 

24,352 

2.57 

1930 

75,116 

29,905 

2.51 

1940 

86,364 

34,855 

2.48 

1950 

99,598 

42,826 

2.33 

1954 

103,991 

46,893 

2.22 

Projections 

1960 

3 110,170 

4 50,100 

2.20 

1965 

116,341 

53,900 

2.16 

1970 

125,674 

58,900 

2.13 

1975 

135,871 

65,000 

2.10 

2000 

182,000 

91,000 

2.00 

1 Data  for  1890  through  1950  from  Census  of  Population;  estimate  for  1954  by  Bureau  of 
the  Census,  CURRENT  POPULATION  REPORTS,  Ser.  P-20,  No.  56.  March  1955. 

2 Data  for  1890  through  1950  from  1950  CENSUS  OF  HOUSING,  Report  H-Al,  p.  xxviii. 
Estimate  for  1954  by  Bureau  of  the  Census,  CURRENT  POPULATION  REPORTS.  Ser.  P-20,  No.  56. 
March  1955. 

3 Projection  for  1960  through  1975  by  Bureau  of  the  Census,  CURRENT  POPULATION  REPORTS, 
Ser.  P-25,  No.  78.  August  1953. 

4 Based  on  the  specified  ratios  of  population  20  years  of  age  and  older  to  households. 

The  ratio  of  population  age  20  and  older  to  number  of  households  has  decreased 
from  2.69  to  1 in  1890,  to  2.22  to  1 in  1954  (table  6).  The  rate  of  decrease  since  1940 
has  been  more  rapid  than  previously.  Part  of  this  can  be  accounted  for  in  the  decline  in 
number  of  families  living  "doubled  up"  in  one  dwelling  unit.  It  is  also  probable  that 
Social  Security,  private  pension  systems,  and  other  factors  have  enabled  more  older 
people  to  maintain  independent  households.  There  may  have  been  some  increase  in  the 
number  of  unmarried  persons  living  in  separate  dwelling  units  rather  than  in  boarding 
houses.  Such  trends  are  likely  to  continue. 

The  projected  future  decrease  in  the  ratio  of  population  age  20  and  older  to  house- 
holds is  predicated  on  the  relative  certainty  that  the  percentage  of  such  population  age  65 
and  older  will  increase  from  the  1950  level  of  1 2.3  percent  to  at  least  15  percent  by  1975.16 

The  1950  Census  of  Housing  indicated  that  households  headed  by  persons  age  65  and 
older  average  about  2.0  persons  per  household.  The  average  number  of  persons  for  all 
households  was  3.4.  The  prospective  percentage  increase  of  persons  age  65  and  older 

16  Based  on  figures  shown  in  the  last  two  lines  of  table  5. 
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would,  therefore,  tend  to  decrease  the  ratio  of  population  (age  20  and  older)  to  house- 
holds, perhaps  as  indicated  in  table  6--from  2.  22  to  1 in  1954,  to  2.  10  to  1 in  1975,  and 
to  2.  00  to  1 by  the  year  2000. 

The  conclusion  reached  by  the  methods  indicated  above  is  that  the  number  of 
occupied  dwelling  units  at  specified  future  dates  might  be  as  indicated  by  the  projections 
in  table  6.  Up  to  1975  these  estimates  are  likely  to  be  fairly  accurate.  Uncertainty  re- 
garding future  birthrate  is  a very  minor  factor. 

The  validity  of  the  year-2000  estimate  depends,  however,  upon  whether  birthrates 
in  the  future  actually  do  return  to  levels  similar  to  those  of  the  1930's.  If  they  remain 
above  the  1930's  rates,  the  projection  will  turn  out  to  have  been  too  low. 

Average  annual  net  increase  of  households.  The  average  annual  net  increase  of 
households  (or  occupied  dwelling  units)  during  specified  periods  1890  to  1954,  with 
projections  through  1960-75  and  to  the  year  2000  is  as  follows: 


Period 


Thousand 

households  Pe  riod 


Thousand 

households 


1890-1900 327 

1900-10- 429 

1910-20- 410 

1920-30 555 

1930-40 495 

1940-50 797 


1950-54  1,  017 

1954-60  535 

1960-65  760 

1965-70  1,  000 

1970-75  1,  220 

1975  -2000 1,040 


The  prospective  slump  in  new  household  formation  that  looms  ahead  in  the  period  1955- 
65  will  be  due,  chiefly,  to  the  low  birthrates  that  prevailed  during  the  1930's.  The  up- 
surge that  will  occur  after  1965  will  be  due  to  the  higher  birthrates  prevailing  since  1940. 

Margin  of  unoccupied  housing.  Unoccupied  dwellings  normally  found  in  the  Nation's 
housing  inventory  include  several  categories.  The  1950  Census  of  Housing  reported  the 
following  breakdown: 


As  percent 

Thousand 

of  occupied 

Unoccupied  dwelling  units 

units 

units 

Resident  was  temporarily  away-- 

Seasonal  dwelling  units  (nonfarm  and 

127 

0.  3 

farm) 

Nonseasonal,  not  dilapidated,  not  for  sale 

■ 1,050 

2.  5 

or  rent 

743 

1.  7 

Total  unoccupied  units  not  on  the 
housing  market 

■ 1,920 

4.  5 

Nonseasonal,  not  dilapidated,  for  sale 

or  rent 

732 

1.  7 

Nonseasonal,  dilapidated 

505 

1. 2 

All  unoccupied  dwelling  units-- 

• 3,  157 

7.  4 

Most  of  the  seasonal  dwelling  units  are  summer  and  winter  homes  occupied  for 
several  months  of  the  year.  The  rest  are  used  to  house  seasonal  agricultural  workers, 
logging  crews,  and  the  like. 
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The  "nonseasonal  units,  not  dilapidated,,  but  not  for  sale  or  rent"  included  some 
that  had  recently  been  sold  or  rented  but  not  yet  occupied. 

Those  classified  as  "nonseasonal,  not  dilapidated,  for  sale  or  rent"  include  what 
may  be  called  the  "active  vacancy.  " It  was  probably  much  lower  than  usual  in  1950. 

"Nonseasonal,  dilapidated"  units  include  a good  many  "on  their  way  out"  of  the 
Nation's  housing  inventory  but  not  yet  demolished  or  converted  to  nonre sidential  uses. 

In  1950,  some  44  percent  of  such  units  were  on  farms,  36  percent  were  classified  as 
rural  nonfarm,  22  percent  as  urban.  It  is  evident  that  many  of  such  units  were  un- 
occupied as  the  result  of  migration  from  agricultural  to  industrial  areas. 

Looking  ahead  to  the  period  1954-75  and  to  the  year  2000,  it  seems  reasonable 
(under  conditions  assumed  in  the  present  study)  to  expect  that  a somewhat  larger  per- 
centage of  families  will  maintain  seasonal  summer  or  winter  homes,  and  that  "active 
vacancy"  will  increase  considerably  above  the  1.  7 percent  that  existed  in  the  "tight" 
housing  situation  of  1950.  On  the  basis  of  such  expectations,  it  seems  likely  that  all  un- 
occupied dwelling  units  in  the  future  will  be  equal  to  at  least  8.  0 percent  of  the  occupied 
units . 

Nation's  future  housing  inventory.  The  Nation's  future  housing  inventory,  at  spec- 
ified years,  may  be  about  as  follows: 


Thousand  dwelling  units 

Year  Occupied  Unoccupied  Total 

1954--- 46,893  3,751  50,644 

I960--- 50,100  4,008  54,108 

1965 53,900  4,312  58,212 

1970 58,900  4,712  63,612 

1975- 65,000  5,200  70,200 

2000  - - ---  91,000  7,280  98,280 


The  periodic  and  the  average  annual  net  increases  of  the  Nation' S*  housing  inventory 
from  1940  to  1954,  and  projections  through  1954-75  and  1975-2000  are  as  follows: 


Thousand  dwelling  units 
Periodic  Annual 

Year  inc  rease  average 

1940-50 - 8,658  866 

1950-54 4,427  1,107 

1954-60- 3,464  577 

1960-65 4,  104  821 

1965-70 5,400  1,080 

1970-75 6,588  1,  318 

1975-2000 28,080  1,  123 


Replacement  of  disaster  losses.  Losses  to  the  Nation's  housing  supply  by  fire,  wind 
storm,  and  flood  occur  all  the  time.  It  has  been  estimated  that  such  losses  average 
about  40,  000  dwelling  units  per  year  or  approximately  one -tenth  of  1 percent  of  the  cur- 
rent housing  inventory. 17 

Much  has  been  done  over  the  years  to  reduce  fire  hazard  in  dwellings  and  to  im- 
prove fire  protection  systems.  Further  progress  along  these  lines  is  to  be  expected. 

But,  on  the  other  hand,  the  shift  of  population  from  more  densely  settled  urban  areas  to 

17  U.  S.  Housing  and  Home  Finance  Agency,  HOW  BIG  IS  THE  HOUSING  JOB?  Gov- 
ernment Printing  Office,  Washington,  D.  C.  1951. 
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the  rural-urban  fringe  and  to  the  open  country  puts  a higher  percentage  of  dwellings  be- 
yond the  reach  of  the  more  efficient  fire  protection  systems,  and  often  outside  the  areas 
covered  by  fire-safety  building  codes.  The  two  factors  may  approximately  offset  each 
other.  Flood  protection  is  being  improved,  but  not  much  has  yet  been  done  to  prevent 
further  building  on  flood  plains  nor  to  remove  present  structures  from  such  locations. 

On  the  whole,  it  seems  unlikely  that  the  current  annual  rate  of  loss  will  change  very 
much  before  2000.  Loss  replacement  has  been  projected  as  follows: 


Thousand  dwelling  units 
Pe  riodic  Annual 

Period  replacement  average 

1954-60 305  51 

1960-65- 271  54 

1965-70 291  58 

1970-75 318  63 

1975-2000-----------  2,  106  84 


Replacement  of  obsolete  and  substandard  housing.  It  was  pointed  out  above  that 
some  505,000  dilapidated  unoccupied  dwelling  units  counted  in  the  1950  Census  of  Hous- 
ing were  probably  on  their  way  out  of  the  Nation's  housing  supply.  The  total  number  of 
dwelling  units  that  actually  dropped  out  of  the  supply  during  the  1940-50  decade  was 
probably  between  2.  0 and  2.  5 million  units. 

At  first  thought,  a 10 -year  drop-out  of  2.  5 million  units  might  seem  to  be  excessive, 
but  it  is  actually  much  less  than  would  be  required  to  maintain  the  housing  inventory  in 
reasonably  good  condition.  A 10 -year  drop-out  of  2.  5 million  units  from  the  1940  inven- 
tory means  an  annual  average  drop-out  of  250,000  units,  which  is  slightly  less  than 
seven-tenths  of  1 percent.  Replacement  at  the  rate  of  seven-tenths  of  1 percent  annually 
implies  an  average  service  life  of  about  143  years.  While  there  are  dwellings  that  can 
be  kept  in  good  condition  that  long,  the  average  practicable  service  life  for  housing  is 
probably  nearer  half  that  time.  For  the  long-term  future,  the  rate  of  replacement  of 
obsolete,  substandard,  and  otherwise  unusable  housing  may  be  about  1.4  percent  an- 
nually. That  rate  would  imply  an  average  service  life  of  approximately  70  years. 

Discussion  of  the  problem  of  removal  of  substandard  housing  often  seems  a bit 
visionary  because  little  progress  has  so  far  been  made  in  getting  the  job  done  in  those 
areas  where  slum  conditions  are  most  evident.  The  Subcommittee  on  Urban  Redevelop- 
ment of  the  President's  Advisory  Committee  on  Government  Housing  Policies  and  Pro- 
grams estimated  the  number  of  dwelling  units  probably  requiring  demolition  at  5 mil- 
lion. 18  But  this  subcommittee  went  on  to  say: 

There  is  overwhelming  evidence  of  a great  and  growing  spirit  in  the  cities 

to  face  realistically  the  requirements  for  slum  cure.19 

What  will  actually  be  accomplished  on  this  front  by  1975  and  by  2000  cannot  be 
estimated  with  any  semblance  of  precision.  The  outcome  lies  in  the  domain  of  political 
decisions . 

There  is,  however,  a far  more  encouraging  aspect  of  the  general  problem  of  getting 
rid  of  obsolete  and  substandard  housing.  The  Census  Bureau  for  some  years  has  been 
making  annual  sample  surveys  of  internal  migration.  It  has  found  that  about  one  house- 
hold out  of  every  five  (20  percent)  changes  its  place  of  residence  in  the  course  of  one 
year  (table  7). 

18  REPORT  TO  THE  PRESIDENT  OF  THE  UNITED  STATES,  Government  Printing 
Office,  Washington,  D.  C.  December  1953.  p.  111. 

19  Same  reference  as  footnote  18. 
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TABLE  7. — Average  annual  mobility  of  the  civilian  population  in  the 

United  States,  1947-53 


Type  of  move 

Percent 

One  state  to  another 

3.1 

One  county  to  another,  in  same  state 

3.3 

One  house  to  another,  within  same  county 

13.6 

Abroad  at  beginning  of  the  year 

0.3 

Percentage  moving 

20.3 

Source:  U.  S.  Bureau  of  the  Census.  MOBILITY  OF  THE  POPULATION  OF  THE  UNITED  STATES, 
Current  Population  Reports,  Population  Characteristics,  Series  P-20,  No.  49,  December 
1953. 

Except  for  the  very  small  percentage  of  households  occupying  trailers,  none  of  these 
movers  take  their  housing  with  them.  The  majority,  of  course,  move  into  living  quarters 
vacated  by  someone  else.  But  there  are  certain  basic  shifts  of  population  (the  migration 
from  agricultural  to  industrial  areas,  from  urban  central  districts  to  suburbs  and  rural- 
urban  fringe,  from  the  rest  of  the  country  to  the  Pacific  Coast  States)  that  result  in  a 
surplus  of  housing  throughout  certain  areas  supplying  the  migrants.  The  residual  popula- 
tion in  such  areas  shifts  locally  to  occupy  the  best  of  that  housing  vacated  by  the  out- 
migrants.  In  these  situations,  there  is  a buyers'  and  renters'  market.  The  poorest 
dwelling  units  become  vacant  and  soon  deteriorate  to  an  unusable  condition.  Demolition 
or  conversion  to  some  other  use  follows. 

The  number  of  dwelling  units  demolished,  converted  to  some  other  use,  or  deteri- 
orated so  badly  as  to  be  no  longer  suitable  for  use  as  living  quarters,  during  the  10-year 
period  1940-49,  appears  to  have  been  somewhere  between  2.0  and  2.5  million.  This 
estimate  is  based  on  a State -by-State  comparison  of  the  1940-49  net  increase  of  dwelling 
units  against  the  number  of  units  reported  built  during  that  same  period,  as  shown  by  the 
Census  of  Housing  figures. 

In  31  States,  the  number  of  units  reported  built  in  the  years  1940-49  was  greater 
than  the  net  increase.  That  deficiency  represents  the  difference  between  the  number  of 
units  gained  by  conversion  and  the  number  dropped  from  the  housing  inventory  by  dis- 
aster losses,  demolition,  abandonment  and  conversion  to  other  uses.  This  net  drop-out 
in  31  States  amounted  to  1,  136,  000  units.  The  gross  drop-out  was,  of  course,  con- 
siderably more. 

In  17  other  States  the  net  increase  of  dwelling  units  exceeded  the  reported  number 
built  during  1940-49  by  619,  000.  In  that  area  gain  by  conversion  must  have  exceeded  the 
drop-out  by  that  number.  The  gross  drop-out,  even  in  these  States,  must  have  been  a 
considerable  number. 

Further  checking  county-by-county  in  a sample  of  States  shows  that  the  gross  drop- 
out from  the  housing  inventory  due  to  out-migration  and  the  gross  gains  by  positive  con- 
version to  meet  demands  due  to  in-migration  were  substantially  larger  than  indicated  by 
the  "net"  figures  on  a State -by-State  basis.  This  is  the  evidence  that  supports  the  esti- 
mate of  a 2.  0 to  2.  5 million  gross  drop-out  of  dwelling  units  from  the  Nation's  inventory 
during  the  period  1940-49. 

The  1940's,  as  a whole,  were  years  of  critical  housing  shortages.  It  seems  likely 
that  the  conversion  potentialities  in  most  of  the  older  housing  were  pretty  well  exploited 
during  that  period.  The  bulk  of  the  dwelling  units  built  in  the  past  20  years  are  too  small 
to  be  subdivided  in  the  way  that  older  houses  have  been.  It  is,  therefore,  doubtful  that 
conversion  will  yield  anywhere  near  the  number  of  additional  dwelling  units  in  the  next  20 
to  45  years  that  it  has  in  the  past. 
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On  the  basis  of  the  reasoning  presented  above,  the  replacement  of  obsolete,  sub- 
standard, and  otherwise  unusable  dwelling  units20  has  been  projected  at  the  annual  rate 
of  1.4  percent  of  current  inventory.  Those  projections  by  periods  and  annual  average 
are  as  follows: 


Thousand  dwelling  units 
Periodic  Annual 

Period  replacement  ave  rage 


1954-60 4,  272  712 

1960-65 ---- 3,790  758 

1965-70 4,075  815 

1970-75 ---- 4,455  891 

1975-2000--- 29,475  1,179 


Prospective  average  annual  requirement  for  new  housing.  The  prospective  average 
annual  requirement  for  new  housing  (nonfarm  and  farm  combined)  arrived  at  by  the  fore- 
going method  of  estimating  is  summarized  in  table  8. 


TABLE  8. — Projected  average  annual  requirement  for  new  farm  and 
nonfarm  housing,  1954-75  and  1975-2000 


Item 

1954-60 

1960-65 

1965-70 

1970-75 

1975-2000 

Net  addition  to  inventory1 
Disaster-loss  replacement 
Obsolescence  replacement2 

Thousand 

577 

51 

712 

Thousand 

821 

54 

758 

Thousand 

1,080 

58 

815 

Thousand 

1,318 

64 

891 

Thousand 

1,123 

84 

1,179 

Total 

1,340 

1,633 

1,953 

2,273 

2,386 

1 For  net  increase  of  households  with  maintenance  of  an  8.0  percent  margin  of  seasonal 
and  other  unoccupied  units. 

2 Including  replacement  of  substandard  housing  and  units  demolished  as  the  result  of 
land-use  changes. 

For  the  6-year  period  immediately  ahead  (1954-60)  the  average  annual  requirement 
appears  to  be  somewhat  below  recent  levels  of  residential  construction. 

Whether  there  actually  will  be  a sag  in  residential  construction  in  that  period  de- 
pends upon  the  rate  at  which  obsolescent  and  substandard  housing  is  replaced.  With  the 
estimated  backlog  of  5 million  substandard  dwelling  units  now  on  hand,  the  replacement 
job  would  admirably  fill  the  gap  between  the  present  and  the  next  surge  of  household 
formation  which  will  begin  about  1965. 

Housing  Requirements  Based  on  Estimated  Demand,  1975  and  2000 


Estimates  of  future  housing  requirements  based  entirely  on  the  population-analysis 
approach,  used  above,  often  encounter  the  objection  that  such  estimates  are  measure- 
ments of  "need.  " This  objection  may  be  followed  by  the  question:  "Will  the  population  of 
this  country  be  able  and  willing  to  afford  that  much  new  housing  at  the  specified  future 
date s?  " 


20  Including  replacement  of  units  demolished  as  the  result  of  changes  in  land  use 
from  residential  to  industrial  and  commercial,  and  for  widening  and  relocation  of  streets, 
and  highways,  or  the  like. 
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For  an  answer  to  such  a question,  it  is  necessary  to  rely  upon  past  experience 
modified  by  consideration  of  any  new  factors  that  are  likely  to  come  into  operation. 

Estimates  of  the  annual  expenditures  for  new  nonfarm  residential  construction  and 
of  the  number  of  new  permanent  dwelling  units  started  are  available  for  the  period  1929- 
54. 21  Because  these  estimates  do  not  include  farm  residential  construction,  that  part  of 
the  housing  demand  picture  will  have  to  be  considered  separately. 

Projected  demand  for  new  nonfarm  housing.  Another  handicap  in  using  the  existing 
information  on  expenditures  for  new  nonfarm  residential  construction  and  volume  of  such 
housing  constructed  is  the  fact  that  the  period  1929-54  includes  the  years  of  the  Great 
Depression  and  the  years  of  World  War  II.  In  both  of  these  periods,  residential  construc- 
tion was  much  below  normal  levels.  The  combined  influence  of  depression  and  of  war 
produced  one  of  the  most  critical  housing  shortages  the  country  has  ever  had. 

The  average  relationship  of  expenditures  for  new  nonfarm  residential  construction 
to  gross  national  product  over  the  entire  25-year  period  is,  undoubtedly,  a better  indica- 
tion of  what  to  expect  in  the  future  than  the  relationship  during  any  part  of  the  period. 

But  even  for  the  period  as  a whole,  residential  construction  played  a less  important  role 
than  would  be  expected  under  the  assumed  future  conditions  of  high-level  employment  and 
avoidance  of  all-out  war. 

Annual  gross  national  product  in  1953  constant  dollars,  annual  expenditures  (also  in 
1953  constant  dollars)  for  new  nonfarm  residential  construction,  and  estimated  number  of 
new  permanent  nonfarm  dwelling  units  started  annually,  in  the  years  1929  through  1954, 
are  shown  in  table  9. 

Annual  expenditures  as  percent  of  gross  national  product  were  as  follows: 


Year 

Percent 

Year 

Percent 

1929 

4.9 

1942 

1.6 

1930----- 

3.  2 

1943 

.6 

1931 

— - 2.9 

1944 

. 4 

1932----- 

1.8 

1945 

.6 

1933----- 

----  1.3 

1946 

2.  2 

1934 

1.4 

1947 

2.8 

1935 

----  2.2 

1948 

3.4 

1936 

----  2.8 

1949 

3.4 

1937 

2.8 

1950 

-----  4.6 

1938 

3.0 

1951 

3.6 

1939 

4.  0 

1952 

3.4 

1940 

4.  1 

1953 

3.4 

1941 

3.8 

1954 

3.8 

For  this  period  as  a whole,  these  expenditures  amounted  to  2.8  percent  of  gross  national 
product. 

21  There  is  a strong  probability  that  these  estimates,  both  for  expenditures  and  for 
number  of  dwelling  units  started,  are  considerably  short  of  what  was  actually  done.  The 
estimated  number  of  dwelling  units  started  during  the  period  1940-49  is  about  40  percent 
less  than  the  Census  of  Housing  1950  count  of  dwelling  units  in  structures  built  during 
the  years  1940-49.  Some  of  this  difference  can  be  explained  by  the  fact  that  temporary 
public  housing  built  in  defense  areas  was  not  included  in  the  "starts"  estimates.  There 
are  a number  of  other  differences  in  definition  and  coverage.  But  when  all  these  factors 
are  considered,  it  still  seems  very  probable  that  the  number  of  dwelling  units  actually 
built  in  the  1940's  exceeded  the  estimated  "starts"  by  a substantial  margin. 

The  current  estimates  of  dwelling  units  started  are  based  on  a more  complete 
coverage  of  the  local  Government  units  that  issue  building  permits  and  on  improved 
sampling  of  areas  in  which  building  permits  are  not  required.  These  later  estimates 
would  be  expected  to  have  a smaller  margin  of  error. 
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TABLE  9.' — Gross  national  product,  expenditure  for  new  permanent  nonfarm  residential  con- 
struction, and  number  of  dwelling  units  started,  1929-54;  projection  to  1975  and  to 


2000 


Year 

Gross 
national 
product 
in  1953 
dollars1 

Expenditure 
in  1953 
dollars2 

Dwelling 

units 

started3 

Year 

Gross 
national 
product 
in  1953 
dollars1 

Expenditure 
in  1953 
dollars2 

Dwelling 

units 

started3 

Bill  ion 

Bi  llion 

Thousand 

Billion 

Bill  ion 

Thousand 

1929 

175.9 

8.7 

509 

1945 

319.9 

1.8 

209 

1946 

283.4 

6.2 

671 

1930 

159.2 

5.1 

330 

1947 

282.8 

8.0 

849 

1931 

147.7 

4.3 

254 

1948 

293.3 

10.0 

932 

1932 

125.3 

2.2 

134 

1949 

294.2 

10.0 

1,025 

1933 

123.4 

1.6 

93 

1934 

136.3 

1.9 

126 

1950 

320.1 

14.6 

1,396 

1951 

343.6 

12.2 

1,091 

1935 

150.3 

3.3 

221 

1952 

354.1 

11.9 

1,127 

1936 

170.2 

4.8 

319 

1953 

364.9 

12.3 

1,104 

1937 

179.6 

5.0 

336 

1954 

357.1 

13.6 

1,220 

1938 

171.8 

5.2 

406 

1939 

187.9 

7.6 

515 

Projections 

1940 

205.7 

8.4 

603 

1975 

630.0 

4 22.0 

5 2,000 

1941 

239.2 

9.0 

706 

1942 

271.7 

4.4 

356 

2000 

1,200.0 

4 42.0 

5 3,800 

1943 

305.9 

1.9 

191 

1944 

329.3 

1.4 

142 

1 U.  S.  Council  of  Economic  Advisors,  ECONOMIC  REPORT  OF  THE  PRESIDENT.  U.  S.  Government 
Printing  Office.  1954-55. 

2 Estimates  of  private  expenditure  published  by  U.  S.  Department  of  Commerce  in  NATIONAL 
INCOME  1954  EDITION  converted  to  1953  dollars  by  use  of  Department  of  Commerce  implicit 
price  deflator  for  this  segment  of  gross  national  product.  Estimates  further  adjusted  to 
include  expenditures  for  new  permanent  publicly-owned  nonfarm  dwelling  units  at  same  cost 
per  unit  as  for  private. 

3 Includes  both  privately  and  publicly  owned  units.  U.  S.  Bureau  of  Labor  Statistics* 
estimates.  Published  in  ECONOMIC  REPORT  OF  THE  PRESIDENT,  1955.  1954  estimate  as  revised 
by  Bureau  of  Labor  Statistics. 

4 Assuming  that  such  expenditure  would  amount  to  3.5  percent  of  projected  gross  national 
product . 

5 Based  on  1950-54  ratio  of  expenditure  to  number  of  units  started. 

Because  new  household  formation  during  the  depression  years  was  below  normal, 
and  because  the  economic  demand  for  new  housing  during  the  World  War  II  years  had  to 
be  denied  by  government  action,  it  is  not  reasonable  to  expect  that  future  demand  for  new 
nonfarm  housing  in  relation  to  gross  national  product  (under  conditions  assumed  in  this 
study)  would  be  as  low  as  the  1929-54  average.  Neither  is  it  likely  to  be  as  high  as  some 
of  the  peaks  in  that  period. 


- 27  - 


A choice  for  purposes  of  making  a tentative  projection  might  be  3.  5 percent. On 
such  a basis  the  1975  expenditures  for  new  nonfarm  residential  construction  would  be 
$22  billion,  and  the  year  2000  expenditures  would  be  about  $42  billion. 

At  the  1950-54  ratio  of  construction  expenditures  (in  1953  constant  dollars)  to 
number  of  new  nonfarm  dwelling  units  started,  the  1975  starts  would  be  just  over  2.  0 
million;  the  year-2000  starts  would  be  above  3.  8 million.  Further  consideration  of  these 
two  figures  will  come  later  after  some  attention  has  been  given  to  probable  future  de- 
mand for  new  housing  on  farms. 

Projected  demand  for  new  housing  on  farms.  The  most  reliable  information  on 
number  of  new  dwellings  built  on  farms  during  various  periods  of  the  recent  past  is  the 
"year  built"  data  collected  by  the  1940  and  1950  Censuses  of  Housing.  One  of  the  ques- 
tions asked  about  each  farm  dwelling  unit  by  the  census  enumerators  was  "in  what  year 
was  this  structure  built.  " 

The  count  thus  made  in  1940  of  dwellings  built  in  the  periods  1920-24,  1925-29, 
1930-34,  and  1935-39  included  only  those  dwelling  units  that  were  still  standing  on 
properties  classified  as  farms  in  1940.  It  did  not  include  farm  dwellings  built  prior  to 
1940  which:  (1)  had  been  lost  by  fire,  wind,  and  flood;  (2)  had  been  demolished  or  con- 
verted to  other  uses;  and  (3)  had  been  shifted  from  farm  to  nonfarm  status  by  reason  of 
a change  in  use  of  the  land  on  which  they  were  located.  These  three  factors  are  of  con- 
siderable importance.  This  same  observation  applies  to  the  1950  census  count  of  farm 
dwellings  built  in  the  periods  1940-44  and  1945-49. 

It  is,  therefore,  evident  that  the  number  of  farm  dwellings  actually  built  during  each 
of  the  5 -year  periods  must  have  been  considerably  more  than  the  numbers  that  were  still 
standing  on  farms  in  1940  and  1950.  The  margin  of  difference  between  the  number  actually 
built  and  the  number  standing  at  the  time  of  count  is  probably  greater  with  each  succes- 
sive period  prior  to  1940  and  1950. 

Bearing  these  qualifications  in  mind,  it  appears  that  the  number  of  dwelling  units 
built  on  farms  during  each  5-year  period  from  1920  through  1949  was  somewhat  in  ex- 
cess of  the  following:  23 

Thousand  dwelling  units  built 
During  the  Annual 


Period  period  average 


1920-24 - 695  139 

1925-29- - 567  113 

1930-34 571  114 

1935-39 ---  719  144 

1940-44 317  63 

1945-49 626  125 


22Stanford  Research  Institute  has  projected  expenditure  for  new  nonfarm  residential 
construction  in  1975  at  3.  3 percent  of  gross  national  product.  The  S.  R.  I.  projection  of 
gross  national  product  for  1975,  however,  is  about  7 percent  lower  than  the  gross  na- 
tional product  projection  used  in  this  study.  See  discussion  of  gross  national  product 
projections  above. 

The  S.  R.  I.  projection  of  1975  expenditures  for  new  nonfarm  residential  construc- 
tion amounts  to  $19.  5 billion  at  1952  prices.  AMERICA'S  DEMAND  FOR  WOOD,  1929- 
1975,  pp.  12  and  16. 

The  staff  of  the  Joint  Congressional  Committee  on  the  Economic  Report  has  pro- 
jected expenditures  for  private  new  nonfarm  residential  construction  in  1965  at  2.  99  per- 
cent of  gross  national  product.  With  the  inclusion  of  public  residential  construction  that 
figure  would  be  raised  somewhat.  See  POTENTIAL  ECONOMIC  GROWTH  OF  THE 
UNITED  STATES  ECONOMY  DURING  THE  NEXT  DECADE,  p.  20. 

23U.  S.  Bureau  of  the  Census,  CENSUS  OF  HOUSING  1940,  CENSUS  OF  HOUSING 
1950. 
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Judging  from  what  is  known  about  the  later  wartime  restrictions  on  residential 
construction  and  the  farm  labor  shortage,  it  is  certain  that  the  number  of  new  dwellings 
built  in  1945  and  1946  was  well  below  the  average  for  the  1945-49  period  as  a whole.  It 
is  equally  apparent  that  the  numbers  built  in  1947,  1948,  and  1949  must  have  been  well 
above  the  1945-49  average  of  125,  000.  The  number  actually  built  in  the  last  three  years 
of  the  period  must  have  been  about  150,  000  per  year.  It  is  probable that  farm  resi- 
dential construction  has  been  somewhere  near  the  150,  000  per  year  level  since  1950. 

Looking  forward  to  1975  and  to  2000,  it  seems  probable,  under  the  assumptions  of 
this  study,  that  population  on  farms  may  continue  to  decrease  for  some  time.  But  in 
view  of  the  prospective  increases  in  requirements  for  food  and  fiber  by  the  Nation's 
growing  total  population,  the  absolute  decrease  in  farm  population  cannot  be  expected 
to  continue  indefinitely. 

If  the  relationship  of  (constant-dollar)  farm  gross  national  product23  to  total  (con- 
stant-dollar)  gross  national  product  that  has  prevailed  during  the  period  1910-53  holds 
during  the  next  period  of  comparable  length,  the  1950-75  increase  of  farm  gross  national 
product  will  be  about  30  percent,  and  the  1950-2000  increase  will  be  about  90  percent. 

If  the  1975  farm  population  (probably  somewhat  smaller  than  at  present)  gets  its  due 
monetary  return  from  this  increased  physical  output,  it  will  have  the  purchasing  power 
to  raise  farm  housing  standards  to  levels  much  higher  than  now  exist. 

Considering  prospective  increase  of  real  farm  income,  recent  levels  of  farm  resi- 
dential construction  activity,  recent  extension  of  Federal  credit  aids  to  the  farm-housing 
field,  and  the  present  run-down  condition  of  much  of  the  farm-housing  inventory,  it 
seems  reasonable  to  project  economic  demand  for  new  farm  housing  in  the  1955-75  period 
at  150,  000  dwelling  units  annually.  For  the  period  beyond  1975,  the  job  of  replacing  sub- 
standard farm  housing  might  be  smaller,  but  on  the  other  hand,  there  may  be  some  in- 
crease in  the  number  of  farms.  A continuation  of  the  150,  000  per  year  annual  demand 
would  not  be  unreasonable. 

Projected  total  demand  for  new  housing,  1975  and  2000.  Adding  the  estimated  1975 
demand  for  new  farm  housing,  arrived  at  above,  to  the  estimate  of  demand  for  new  non- 
farm housing  indicates  a total  demand  slightly  lower  than  the  previous  estimate  based  on 
population  analysis--2,  150  thousand  units  against  2,  270.  But,  estimates  more  nearly 
alike  could  hardly  be  expected. 

With  respect  to  year  2000,  however,  the  two  methods  give  results  that  are  radically 
different.  The  estimate  based  on  economic  projection  indicates  a potential  demand  for 
3,  950  thousand  units.  The  population -analysis  approach  indicates  a requirement  of  only 
2,  390  thousand.  That  wide  difference  in  results  is  due  chiefly  to  the  previously-men- 
tioned assumption  that  the  1975-2000  birthrate  will  be  somewhere  near  the  low  level  of 
the  early  1930's.  While  that  may  be  a somewhat  questionable  assumption,  it  was  the  one 
chosen  by  the  Bureau  of  the  Census  for  its  "medium"  population  projections  through  the 
latter  part  of  the  1955-75  period.  Extension  of  those  medium  Census  Bureau  projections, 
for  purposes  of  the  present  study,  imply  acceptance  of  the  low  birthrate  assumption. 

Because  the  lower  figure  of  2,  390  thousand  dwelling  units  for  the  year  2000  require- 
ment is  more  consistent  with  the  basic  population  assumption  used  throughout  the  present 
study,  the  high  projection  of  economic  demand  (3,  950  thousand  units)  has  been  discarded. 

^According  to  the  U.  S.  Department  of  Agriculture  estimates  of  expenditures  for 
construction  of  new  farm  operators'  dwellings.  Published  in  U.  S.  Department  of  Com- 
merce, CONSTRUCTION  AND  BUILDING  MATERIALS. 

25  That  portion  of  gross  national  product  originating  on  farms.  It  is  a value-added 
concept  obtained  by  subtracting  from  the  total  value  of  farm  output  the  value  of  (inter- 
mediate) materials  used  up  in  the  farm  production  process,  such  as  fertilizer,  pur- 
chased feed,  and  motor  fuel. 

See  Atkinson,  L.  Jay  and  Jones,  Carl,  "Farm  Income  and  Gross  National  Product, 
Part  U,  Farm  Gross  National  Product  1910-53.  " SURVEY  OF  CURRENT  BUSINESS, 
August  1954. 
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It  is  pertinent  to  observe,  however,  that  the  indicated  economic  demand  at  year  2000 
(assuming  a population  of  275  million)  would  be  more  than  ample  to  absorb  2,390  thou- 
sand units. 

Aside  from  the  fact  that  economic  analysis  cannot  foretell  the  future,  statistical 
estimates  of  potential  demand  for  new  housing,  based  on  a projection  of  expenditures  for 
new  residential  construction,  and  upon  the  1950-54  ratio  of  such  expenditures  to  number 
of  new  dwelling  units  started,  are  not  entirely  convincing.  Other  factors  to  be  considered 
include  the  volume  of  savings  that  may  in  the  future  be  funneled  into  this  type  of  invest- 
ment, and  the  amount  of  real  disposable  personal  income  that  people  may  have  to  spend 
for  the  purchase  or  the  rental  of  such  new  housing. 

With  respect  to  procurement  of  investment  capital  for  residental  construction,  in- 
ferences based  on  past  experience  must  be  supplemented  by  recognition  of  policy  and 
institutional  changes  during  the  last  two  decades.  A recent  study  made  for  the  National 
Bureau  of  Economic  Research  points  out:26 

Federal  credit  aids  occupy  a strategic  position  in  residential  construction.  In- 
troduced only  17  years  ago,  they  are  today  deeply  imbedded  in  the  process  of  capi- 
tal formation  and  financing  in  residential  real  estate the  aids  themselves  have 

become  widely  accepted  as  essential  parts  of  the  institutional  framework  in  which 
new  housing  is  produced  and  financed 

If  the  Government's  present  influential  role  in  housebuilding  finance  is  in- 
creased, investment  in  residential  construction  may  in  the  future  be  less  sensitive 
to  the  competition  of  other  potential  investment  uses  for  savings. 

The  statement  just  quoted  was  published  in  1953.  Within  a year,  the  Housing  Act  of 
1954  had,  in  fact,  increased  the  government's  role  in  housebuilding  finance  by  liberaliz- 
ing Federal  home-mortgage  insurance  in  a number  of  ways:  It  raised  the  ceiling  on  insur- 
able home  mortgages  of  1 -and  2-family  houses  from  $16,  000  to  $18,  000;  it  made  certain 
changes  in  the  value -to -mortgage  ratio  which  have  the  effect  of  lowering  the  down-pay- 
ment on  higher-value  houses;  it  extended  the  amortization  limits  of  insurable  mortgages 
from  periods  varying  from  20  to  30  years  to  a uniform  30  years.  The  Act  contains  a 
number  of  other  provisions  that  will  tend  to  encourage  and  maintain  a high  level  of  resi- 
dential construction. 

This  latest  action  of  Congress,  taken  after  extensive  re-examination  (by  a new  ad- 
ministration) of  Federal  policy  and  programs  in  the  housing  field,  tends  to  confirm  a 
conclusion  reached  by  the  author  of  the  study  mentioned  above:27 

On  the  whole,  past  and  projected  Federal  policies  in  this  field  may  be  inter- 
preted as  efforts  to  raise  permanently  the  proportion  of  total  resources  devoted  to 
housing  construction  above  the  level  that  would  be  obtained  from  the  interplay  of 
market  forces. 

If  this  inference  is  as  sound  as  it  appears  to  be,  the  prospects  for  a continuing  large 
flow  of  capital  into  residential  construction  are  favorable. 

But  procurement  of  capital  to  finance  construction  of  new  housing  will  be  sustained 
only  on  condition  that  the  persons  who  occupy  such  new  housing  are  financially  able  and 
willing  to  make  the  required  payments  on  their  home  mortgages  and  to  pay  the  required 
rents  on  rental  housing.  The  long-term  prospects  on  this  front  are  favorable  also. 

26Grebler,  Leo,  THE  ROLE  OF  FEDERAL  CREDIT  AIDS  IN  RESIDENTIAL  CON- 
STRUCTION, National  Bureau  of  Economic  Research,  New  York.  1953.  pp.  13-14. 

7 From  page  62  of  reference  cited  in  footnote  26. 
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Per  capita  real  disposable  personal  income  increased  by  44  percent  during  the  24- 
year  period  1929-53.  If  gross  national  product  increases  to  the  1975  and  2000  projected 
levels,  the  increase  of  real  per  capita  disposable  personal  income  over  the  1953-75 
period  would  amount  to  about  30  percent.  For  the  period  1953-2000,  the  increase  would 
be  about  90  percent.  There  is  reason  to  expect  that  a part  of  this  increase  of  personal 
income  would  be  spent  for  better  housing. 

There  is  also  reason  to  expect  that  the  proportion  of  families  in  the  lowest  income 
brackets--those  outside  the  company  of  potential  buyers  of  new  housing  - -will  be  less 
than  at  the  present  time.  The  trend  has  been  in  that  direction  and  there  is  little  chance 

1 O Q 

that  it  would  be  halted  or  reversed  under  the  conditions  assumed  in  this  study. 

The  chief  uncertainty  about  the  future  level  of  residential  construction  does  not  per- 
tain to  the  1965-75  period  when  family  formation  will  almost  certainly  be  at  a high  level. 
The  more  difficult  problems  and  the  greatest  uncertainty  will  be  encountered  in  the  dec- 
ade immediately  ahead- - 1 955 -65  when  family  formation  will  be  at  a much  lower  level. 

Maintenance  of  a high  level  of  residential  construction  during  the  next  10  years  will 
depend  very  largely  upon  the  extent  to  which  the  present  5 or  6 million  backlog  of  sub- 
standard dwelling  units  are  replaced.  The  so-called  "trickle-down"  process  whereby 
households  keep  moving  from  poorest  to  better  housing  will  continue  as  real  disposable 
personal  income  increases,  but  it  is  not  likely  that  this  process  will  rapidly  eliminate 
substandard  housing.  It  will  probably  have  to  be  bolstered  by  the  more  direct  approach 
of  effectively-organized  "urban  renewal"  or  "urban  development"  programs  such  as 
authorized  in  the  Housing  Act  of  1949  and  1954. 

Final  Estimates  of  Requirements  for  New  Housing,  1960-75  and  2000 


The  various  considerations  set  forth  above  have  prompted  adoption  of  the  following 
schedule  as  the  probable  average  annual  requirement  for  new  dwelling  units --both  non- 
farm and  farm: 


Period  Thousand  units 

1955-59- 1,300 

1960-64 1,600 

1965-69 1,900 

1970-74-- - - 2,200 

1975-2000  2,400 

Relationship  of  Demand  for  New  Housing  to  Demand  for  Lumber 

This  preceding  extensive  analysis  of  future  prospects  for  residential  construction 
seems  justifiable  for  the  reason  that  one -third  or  more  of  the  total  volume  of  lumber 
consumed  goes  into  residential  construction.  The  lumber  used  in  housing  amounts  to 
about  20  percent  of  all  timber  products  consumed  other  than  fuelwood.  The  lumber  in- 
dustry, and  timber  producers  in  general,  have  an  obvious  large  stake  in  the  stabilization 
of  residential  construction. 

Future  Requirements  for  New  Nonresidential  Construction 

Another  important  use  of  lumber  and  some  other  timber  products  is  in  nonresidential 
construction.  Such  construction  includes  industrial  and  commercial  buildings,  schools, 
and  churches,  and  all  other  nonresidential  buildings;  public  utilities,  highways,  airports, 

28  Personal  income  minus  taxes,  adjusted  for  changes  in  the  buying  power  of  the 
dollar.  See  U.  S.  Department  of  Commerce,  NATIONAL  INCOME,  1954  edition,  page  24. 

29  For  a convenient  summary  of  evidence  on  this  matter  and  references  to  literature, 
see  Hoyt,  Elizabeth  E.  and  others,  AMERICAN  INCOME  AND  ITS  USE,  Harper  Brothers, 
New  York.  1954.  Pp.  125-136. 
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military  facilities,  projects  for  the  conservation  and  development  of  waterpower,  and 
other  natural  resources;  and  some  other  miscellaneous  categories. 

It  so  happens  that  information  on  the  use  of  timber  products  (especially  crossties) 
by  the  railroads  is  more  reliable  than  any  available  for  other  kinds  of  nonresidential  con- 
struction. Since  the  railroads,  by  themselves,  account  for  a considerable  part  of  the 
timber  products  used  in  nonresidential  construction,  consideration  of  railroad  require- 
ments is  excluded  here  and  taken  up  later  in  this  chapter.  Nonresidential  construction  on 
farms  is  likewise  deferred  until  later. 

The  lack  of  any  other  practicable  device  for  measuring  the  physical  volume  of  such 
heterogeneous  projects  as  factory  buildings,  theaters,  school  buildings,  miles  of  power 
line,  flood  control  dams,  or  the  like,  compels  the  use  of  the  constant-value -dollar  con- 
cept as  an  index  of  the  annual  output  of  various  kinds  of  nonresidential  construction.  It  is 
the  same  concept  as  the  constant-dollar  quantity  unit  of  raw  materials  explained  in  Chap- 
ter V.  When  applied  to  construction,  however,  constant-dollar  volume  includes  labor  and 
other  contributions  that  went  into  the  placement  of  the  construction.  The  point  to  be 
stressed  is  that  a constant-dollar  index  is  intended  to  reflect  physical  quantity  rather 
than  monetary  expenditures. 

Estimates  of  the  constant-dollar  volume  of  nonresidential  construction  (in  terms  of 
1947-49  prices)  are  published  monthly  by  the  Department  of  Commerce.30  Yearly  figures 
are  available  for  the  period  1915-54. 31  That  Department  of  Commerce  index  converted  to 
a 1953  price  basis  for  private  and  public  nonresidential  construction  (excluding  farm  and 
railroad)  is  shown  in  table  10. 

TABLE  10. — Estimated  value  of  new  nonresidential  construction  other 
than  farm  and  railroad,  put  in  place  annually,  1915-54 

[In  terms  of  1953  prices] 


Year 

Private 

Public 

Total 

Year 

Private 

Public 

Total 

1915 

B i l l i on 
dol lars 

3.9 

Bill  ion 
dol  lars 

2.9 

B i llion 
dollars 
6.8 

1930 

Bill  ion 
dollars 

8.2 

Bill  ion 
dollars 

6.5 

Bi  llion 
do  l lars 

14.6 

1916 

4.7 

2.4 

7.1 

1931 

5.3 

6.7 

11.9 

1917 

4.2 

3.7 

7.9 

1932 

2.8 

5.5 

8.4 

1918 

3.2 

5.6 

8.7 

1933 

2.1 

4.1 

6.2 

1919 

3.9 

4.2 

8.0 

1934 

2.1 

4.9 

7.0 

1920 

5.4 

2.1 

7.5 

1935 

2.3 

5.1 

7.3 

1921 

4.9 

3.0 

8.0 

1936 

3.2 

7.6 

10.8 

1922 

5.9 

3.6 

9.5 

1937 

4.2 

6.3 

10.5 

1923 

6.5 

3.1 

9.6 

1938 

3.3 

7.2 

10.5 

1924 

6.9 

3.7 

10.6 

1939 

3.5 

8.3 

11.8 

1925 

7.8 

4.3 

12.1 

1940 

4.2 

7.5 

11.7 

1926 

9.0 

4.4 

13.4 

1941 

5.2 

11.3 

16.5 

1927 

9.4 

5.0 

14.3 

1942 

2.6 

19.4 

22.0 

1928 

9.3 

5.3 

14.6 

1943 

1.2 

10.1 

11.3 

1929 

9.8 

5.3 

15.1 

1944 

1.7 

5.4 

7.1 

30  Currently  published  monthly  in  CONSTRUCTION  REVIEW,  U.  S.  Department  of 
Commerce  in  cooperation  with  U.  S.  Department  of  Labor,  Government  Printing  Office, 
Washington,  D.  C. 

31  The  1915-50  series  was  published  in  U.  S.  Department  of  Commerce  STATIS- 
TICAL SUPPLEMENT --CONSTRUCTION  AND  BUILDING  MATERIALS,  May  1953.  Gov- 
ernment Printing  Office,  Washington,  D.  C.  Revised  figures  for  1951-54  are  in  the 
publications  cited  in  the  footnote  above. 
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TABLE  10. — Continued 


Year 

Private 

Public 

Total 

Year 

Private 

Public 

Total 

Billion 

Bi  l lion 

Billion 

Bi  1 1 ion 

Bi  1 1 ion 

Bi  1 1 ion 

do l lars 

dollars 

do  l lars 

do  l lars 

do  l lars 

dol lars 

1945 

3.2 

4.2 

7.4 

1950 

8.1 

7.7 

15.8 

1946 

7.6 

3.0 

10.6 

1951 

9.2 

9.4 

18.6 

1947 

7.1 

4.1 

11.2 

1952 

8.9 

10.4 

19.4 

1948 

7.8 

5.4 

13.1 

1953 

9.7 

10.8 

20.6 

1949 

7.6 

7.0 

14.6 

1954 

10.1 

11.2 

21.3 

Note:  Certain  items  do  not  add  to  totals  Because  each  item  and  total  is  based  on  a mil- 
lions figure. 

Source:  1915-50  data  from  U.  S.  Department  of  Commerce,  STATISTICAL  SUPPLEMENT — CON- 
STRUCTION AND  CONSTRUCTION  MATERIALS.  May  1953. 

1951-54  data  from  Department  of  Commerce  and  Department  of  Labor,  CONSTRUCTION  REVIEW. 
January-Mareh  1955. 


The  most  striking  feature  of  the  data  in  table  10  is  the  drastic  fluctuations  that  have 
characterized  nonre sidential  construction  activity  over  the  past  forty  years.  After  a 
farrly  steady  increase  from  1915  through  1949,  it  went  into  a deep  slump  that  did  not 
reach  bottom  until  1933.  The  highest  level  attained  in  the  later  1930's  was  still  below 
the  levels  of  1945-29.  The  World  War  II  defense  effort  of  1941  and  1942  shot  construction 
up  at  an  all-time  peak,  but  this  was  followed  by  another  steep  decline  as  the  war  effort 
swung  from  construction  to  materiel  production.  From  then  on  until  the  end  of  the  fight- 
ing, nonresidential  construction  was  deliberately  deferred  to  conserve  materials  and 
manpower.  After  1946,  it  took  some  time  to  replenish  the  supplies  of  building  materials 
and  to  get  going  again.  Since  1949,  the  trend  of  activity  has  been  upward  on  a fairly  steep 
grade  to  levels  that  are  near  the  1942  peak. 

A considerable  part  of  the  ups  and  downs  in  nonresidential  construction  has  been  a 
reflection  of  the  general  fluctuations  in  the  Nation's  total  economic  activity,  but  that  is  by 
no  means  the  whole  story.  The  constant-dollar  volume  of  nonresidential  construction  put 
in  place  expressed  as  percent  of  total  output  of  goods  and  services  (constant-dollar  gross 
national  product)  from  1915  through  1954  has  been  as  follows: 


Year  Percent  Year 


1915 6.3  1935- 

1916- - 6.0  1936- 

1917  6.5  1937- 

1918  6.7  1938- 

1919  6.2  1939- 

1920  6.2  1 940  r 

1921  7.2  1941  - 

1922  7.5  1942- 

1923  --- - 6.8  1943- 

1924  7.5  1944- 

1925  7.9  1945- 

1926  8.3  1946- 

1927  8.8  1947- 

1928  8.9  1948- 

1929--- 8.6  1949- 

1930  9.2  1950- 

1931  8.1  1951  - 

1932  6.7  1952- 

1933  5.0  1953- 

1934  - 5.1  1954- 


Pe  rcent 


4.  9 
6.  3 

5.  8 

6.  1 
6.  3 

5.  7 

6.  9 
8.  1 
3.  7 
2.  2 

2.  3 

3.  7 

4.  0 

4.  5 

5.  0 

4.9 
5.4 
5.  5 

5.  6 

6.  0 
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For  the  40-year  period  as  a whole,  the  output  of  nonre sidential  construction  represented 
about  5.8  percent  of  gross  national  product.  The  long-term  average  was  approximately 
the  relationship  that  existed  in  1937,  1940,  and  1953-54.  In  all  other  years  it  was  either 
above  or  below  the  average. 


For  any  activity  that  has  been  as  unstable  as  nonre  sidential  construction,  no  pro- 
jection into  the  future  can  be  very  reliable.  Insofar  as  can  be  judged  from  the  figures 
covering  the  past  40  years,  there  seems  to  be  some  tendency  for  this  component  of  gross 
national  product  to  shrink  (percentagewise).  On  the  other  hand,  it  would  not  be  advisable 
to  put  too  much  reliance  on  such  evidence  because  the  last  half  of  the  period  under  ob- 
servation includes  the  years  of  the  Great  Depression  and  of  World  War  II.  One  basic 
assumption  of  the  present  study  is  that  such  catastrophes  will  somehow  be  avoided  dur- 
ing the  next  fifty  years.  Furthermore,  it  is  now  generally  agreed  that  a fairly  high  rate 
of  investment  in  productive  facilities  is  a prime  requisite  of  a strong  and  reasonably 
prosperous  national  economy. 


Weighing  these  considerations,  it  is  reasonable  to  expect  that  the  nonre  sidential  - 
construction  component  of  gross  national  product,  averaged  over  the  next  fifty  years, 
might  not  be  much  less,  percentagewise,  than  it  has  been  over  the  past  forty  years.  On 
that  assumption,  the  1975  estimate  of  nonre  sidential  construction  is  $35  billion  or  5.6 
percent  of  projected  gross  national  product,  and  the  year  2000  estimate  is  $60  billion  or 
5.  0 percent.32 

These  figures  imply  an  increase  in  physical  volume  of  such  construction  of  64  per- 
cent during  the  period  1954-75,  and  a further  increase  (on  the  1975  base)  of  about  70 
percent  in  the  1975-2000  period.  It  should,  of  course,  be  pointed  out  that  unless  this 
type  of  economic  activity  attains  much  greater  stability  than  it  has  had  in  the  past,  an 
estimate  for  any  particular  target  year  or  other  short  period--even  without  depression 
or  war--might  be  low  or  high  by  25  percent  or  more. 


In  order,  at  a later  stage,  to  use  these  estimates  as  a basis  for  indications  of 
potential  demand  for  timber  products  in  nonresidential  construction,  it  is  necessary  to 
make  some  rough  allocations  to  principal  categories.  This  has  been  done  as  shown  in 
table  11.  Distribution  as  of  1953  has  been  used  as  a guide  for  the  allocation. 


32  The  Stanford  Research  Institute  (AMERICA'S  DEMAND  FOR  WOOD,  1929-1975, 
p.  16)  projection  for  total  new  nonresidential  construction,  including  railroad  and  all 
construction  on  farms,  in  terms  of  1952  dollars  is  as  follows: 


Year 


Billion 
d ollar s 


P- 


The  comparable 
12)  cur rent-dollar 


I960 

1965 

1970 

1975 


18.  9 
20.  5 
23.  3 
25.  3 


Department  of  Commerce  (CONSTRUCTION  REVIEW,  March  1955, 
estimates  for  such  construction  put  in  place  recently  are  as  follows: 


Year 

1953- 

1954- 


Billion 

dollars 

22. 770 
23. 375 


The  Department  of  Commerce  has  published  a 1955  "outlook"  estimate  which  amounts 
to  $25.  425  billion  (CONSTRUCTION  REVIEW,  July  1955,  p.  10). 

While  there  was  some  shrinkage  in  the  buying  power  of  the  dollar  after  1952,  this 
factor  has  not  been  very  important.  In  relation  to  gross  national  product,  construction 
activity  in  the  nonresidential  field  was  not  unduly  high  in  1953-54. 

There  would  appear  to  be  a strong  probability  that  the  S.  R.  I.  projections  are  much 
too  low. 


- 34  - 


TABLE  11. — New  nonresident! al  construction,  other  than  farm  and  railroad,  put  in 
place  in  1953:  projections  to  1975  and  2000 

[At  1953  prices] 


Actual 

19531 

Projection  to — 

Class  of  construction 

Value 

Distri- 

bution 

1975 

2000 

All  nonresident! al2 

Mill  i on 
do  l lars 

20,597 

Percent 

100.0 

B 1 1 lion 
dollars 
35.0 

Bi l lion 
do  l lars 
60.0 

Private: 

Industrial  bldgs. 

3 4,000 

19.4 

6.8 

11.7 

Commercial  bldgs. 

1,791 

8.7 

3.0 

5.2 

Other  private  bldgs . 

1,660 

8.1 

2.8 

4.9 

Utilities 

3,974 

19.3 

6.8 

11.6 

All  other  private 

120 

.6 

.2 

.3 

Total 

11,545 

56.1 

19.6 

33.7 

Public: 

Public  bldgs. 

2,581 

12.5 

4.3 

7.5 

Military  facilities 

1,307 

6.3 

2.2 

3.8 

Highway 

3,165 

15.4 

5.4 

9.2 

Sewer  and  water 

861 

4.2 

1.5 

2.5 

Public  service  enterprises 

201 

1.0 

.4 

.6 

Conservation  and  development 

830 

4.0 

1.4 

2.4 

All  other  public 

107 

.5 

.2 

.3 

Total 

9,052 

43.9 

15.4 

26.3 

1 U.  S.  Department  of  Commerce  and  U.  S.  Department  of  Labor,  CONSTRUCTION  REVIEW,  p.  12, 
March  1955. 

2 Excluding  farm  and  railroad. 

3 Includes  $1,771  million  of  public  industrial  buildings.  See  CONSTRUCTION  AND  CONSTRUC- 
TION MATERIALS,  May  1954. 

One  general  comment  that  can  be  offered  here  is  that  the  excessive  fluctuations  of 
construction  activity  are  inevitably  transmitted  to  those  other  industries  that  supply  con- 
struction materials.  The  lumber  industry  is  one  of  these. 

Whatever  success  any  policies  and  programs  designed  to  give  greater  stability  to 
construction  activity  may  have  in  the  future  will  be  highly  important  to  the  lumber  in- 
dustry. No  commodity-producing  industry  can  expect  to  maintain  its  own  economic  health 
so  long  as  one  of  its  principal  markets  is  continuously  in  a state  of  accelerated  expansion 
or  excessive  contraction. 

Future  Requirements  for  Maintenance -and-Repair  Construction 


Normal  maintenance  and  repair  of  residential  and  nonre sidential  buildings,  public 
utility  property,  highways,  and  other  facilities  undoubtedly  absorb  a substantial  quantity 
of  materials  including  timber  products.  The  volume  of  maintenance  and  repair  obviously 
tends  to  increase  in  proportion  to  the  increase  of  the  Nation's  inventory  of  buildings  and 
other  facilities. 
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Information  regarding  the  amount  of  construction  involved  in  normal  maintenance 
and  repair  is  very  scanty.  Furthermore,  the  estimates  published  by  various  agencies  of 
the  Federal  Government  have  never  been  fully  coordinated  or  reconciled.33  One  major 
difficulty  in  collecting  information  on  expenditures  for  maintenance  and  repair  is  the  fact 
that  much  of  the  work  is  done  by  private  and  public  agencies  on  "force  account."  3^  A sub- 
stantial amount  of  residential  maintenance  and  repair  is  done  personally  by  homeowners. 

The  expenditure  estimates  that  are  available  indicate  that  total  money  outlay  for  this 
purpose  expressed  as  percent  of  the  outlay  for  new  construction  runs  between  40  and  50 
percent  (table  12).  Maintenance  and  repair,  however,  tends  to  be  more  stable  than  new 
construction.  In  those  years  when  new  construction  is  booming,  maintenance  and  repair 
is  proportionally  less;  conversely,  when  new  construction  is  in  a depressed  condition, 
maintenance  and  repair  is  proportionally  greater. 

For  the  1919-53  period  as  a whole,  maintenance  and  repair  expenditures  expressed 
as  percent  of  expenditures  for  new  construction  represented  47  percent.  This  gives 
some  indication  of  the  materials  demand  that  is  generated  by  maintenance -and-repair 
construe  tion. 

Residential  Maintenance,  Repair,  and  Alterations 

A Census  Bureau  field  survey  of  January  through  May  1954  expenditures  for  "re- 
placements and  repairs"  made  by  home  owners  on  their  own  properties  shows  that  70 
percent  of  suchpersons  made  that  kind  of  expenditure  during  the  5 -month  per iod . 35  The 
average  for  those  who  made  such  expenditures  was  $81  per  property.  The  total  expendi- 
ture spread  over  all  owner-occupied  residential  properties  would  have  averaged  $50  per 
property.  Assuming  that  the  5-month  period  was  typical  of  the  whole  year,  the  average 
annual  expenditure  per  property  would  amount  to  $120.  With  adjustment  for  those  prop- 
erties that  contained  more  than  one  dwelling  unit,  the  average  must  have  been  about  $100 
and  $110  per  dwelling  unit.  This  figure  is  approximately  the  same  as  that  obtainable  by 
dividing  the  Department  of  Commerce  estimate  of  1953  total  expenditure  for  residential 
maintenance  and  repair  ($5.  5 billion)  by  the  estimated  number  (49.  8 million)  of  dwelling 
units  in  the  Nation's  1953  housing  inventory. 

33  The  Department  of  Commerce  has  published  estimates  of  current-dollar  expendi- 
tures for  maintenance  and  repair  during  the  period  1919-53  (CONSTRUCTION  AND 
BUILDING  MATERIALS,  STATISTICAL  SUPPLEMENT,  May  1954).  This  is  the  only 
series  that  covers  the  whole  field  of  maintenance -and-repair  construction.  Conceptually, 
these  estimates  include  only  those  types  of  work  that  would  be  chargeable  to  deprecia- 
tion. They  exclude  expenditures  which,  conceptually,  would  be  chargeable  to  capital 
improvements.  In  housing,  for  example,  they  exclude  major  alterations  and  additions 
that  expand  the  utility  of  a structure.  Such  expenditure,  according  to  Department  of 
Commerce  estimating  practice,  would  be  classed  as  new  construction  expenditure. 

The  Federal  Reserve  Board  has,  in  recent  years,  been  obtaining  estimates  of  ex- 
penditure for  "home  improvement  and  repair"  in  its  Survey  of  Consumer  Finances.  This 
estimate  includes  a substantial  amount  of  "home  improvement"  expenditure  which  the 
Department  of  Commerce  classifies  as  new  construction. 

The  Bureau  of  Labor  Statistics  published  estimates  of  expenditures  for  residential 
"alterations  and  additions."  These  estimates  are  based  on  building  permit  data.  These 
estimates,  of  course,  include  capital  improvements  and  probably  very  little  maintenance 
and  repair. 

In  view  of  the  restricted  coverage  and  the  conceptual  problems  encountered  in  use 
of  other  estimates,  this  study  has  relied  chiefly  on  the  Department  of  Commerce  series. 

3^  Work  done  by  agencies  for  their  own  account  by  their  own  regularly-employed 
labor  force. 

35  U.  S.  Bureau  of  the  Census,  HOUSING  AND  CONSTRUCTION  REPORTS,  ALTERA- 
TIONS AND  REPAIRS,  Series  H-101,  No.  1 December  1954. 
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TABLE  12. — Estimated  expenditure  for  maintenance  and  repair  expressed  as  percent 
of  expenditure  for  new  construction,  1915-53 


Year 

Percent 

Year 

Percent 

Year 

Percent 

1915 

52 

1930 

44 

1945 

108 

1916 

47 

1931 

50 

1946 

67 

1917 

42 

1932 

72 

1947 

62 

1918 

44 

1933 

86 

1948 

54 

1919 

41 

1934 

79 

1949 

52 

1920 

44 

1935 

74 

1950 

42 

1921 

48 

1936 

58 

1951 

43 

1922 

39 

1937 

55 

1952 

43 

1923 

34 

1938 

55 

1953 

40 

1924 

32 

1939 

48 

— 

— 

1925 

31 

1940 

47 

— 

— 

1926 

31 

1941 

37 

— 

— 

1927 

33 

1942 

32 

Average, 

— 

1928 

34 

1943 

60 

1915-53 

47 

1929 

39 

1944 

100 

— 

— 

Source:  U.  S.  Department  of  Commerce,  CONSTRUCTION  AND  CONSTRUCTION  MATERIALS,  STATIS- 
TICAL SUPPLEMENT,  p.  5.  May  1954. 

On  the  basis  of  this  evidence,  the  future  expenditure  requirement  for  residential 
maintenance  and  repair  has  been  estimated  at  $110  (1953  prices)  per  dwelling  unit.  The 
projected  housing  inventory  multiplied  by  that  figure  for  specified  years  results  in  the 
following  estimates  of  future  expenditure: 


Projected  Estimate  of 

housing  maintenance  and  repair 

inventory  expenditure 

Year  Thousand  units  Billion  dollars 

1953- ---  49,800  5.5 

I960 54,108  6.0 

1965 58,212  6.4 

1970 - 63,612  7.0 

1975 - 70,200  7.7 

2000- - 98,280  10.8 


Additions  and  alterations  to  residential  structures.  Additions  and  major  alterations 
to  residential  structures,  according  to  the  Department  of  Commerce  estimating  practice, 
are  classified  as  new  construction  (footnote  33,  page  36).  it  seems  more  convenient, 
however,  to  discuss  this  type  of  construction  here  along  with  maintenance  and  repair. 

The  only  available  series  of  estimated  expenditures  for  this  purpose  is  that  made 
by  the  Bureau  of  Labor  Statistics  from  building -pe rmit  data.  The  Bureau  of  Labor 
Statistics  estimate  of  total  expenditures  for  additions  and  alterations  of  residential 
structures  in  1953  is  $1.  1 billion.36 

The  difficulty  in  accepting  this  estimate  at  face  value  is  that  the  Census  Bureau's 
field  survey  of  January  through  May,  1954  expenditures  by  home  owners  for  "alterations, 
improvements,  and  additions"  to  their  properties  suggests  the  probability  that  such  ex- 
penditures may  be  much  higher  than  indicated  by  the  building -pe rmit  information.  The 

36  Published  in  U.  S.  Department  of  Commerce,  CONSTRUCTION  AND  BUILDING 
MATERIALS,  STATISTICAL  SUPPLEMENT,  May  1954. 
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Census  Bureau  survey,  adjusted  to  an  annual  basis,  and  spread  over  all  owner -occupied 
properties  indicates  an  average  of  $165  per  property  and  a total  of  $4.  2 billion.37  This 
figure  does  not  include  renter-occupied  properties.  The  total  for  all  residential  prop- 
erties would  be  much  higher.  Unfortunately,  the  conceptual  differences  between  what 
the  Bureau  of  Labor  Statistics  has  been  measuring  and  what  the  Census  Bureau  measured 
in  its  one-time  survey  are  such  that  no  direct  comparison  of  the  two  estimates  can  be 
made.  The  best  that  can  be  done,  with  present  information,  is  to  use  the  Bureau  of 
Labor  Statistics  estimates  with  the  realization  that  actual  expenditures  for  additions  and 
alterations  to  residential  structures  probably  exceed  these  estimates  by  a substantial 
amount. 

Additions  and  alterations,  presumably,  will  increase  in  direct  proportion  to  the  in- 
crease in  the  Nation's  inventory  of  dwelling  units.  On  that  basis  the  estimates  of  future 
expenditures  (at  1953  prices)  are  as  follows: 


Year  Billion  dollars 

1953 1.1 

I960 1.2 

1965 1.3 

1970 - 1.4 

1975- 1.6 

2000 2.2 


Maintenance  and  additions  combined.  The  combined  estimates  for  1953  and  for 
specified  future-year  expenditures  for  residential  maintenance  and  repair  and  for  addi- 
tions and  major  alterations  to  residential  structures  are  as  follows: 


Year  Billion  dollars 

1953 - 6.6 

I960 7.2 

1965 7.7 

1970 - 8.4 

1975 - - 9.3 

2000- - - 13.0 


These  figures  imply  a 40  percent  increase  during  the  period  1953-75,  and  a further 
increase,  on  the  1975  base,  of  40  percent  in  the  period  1975-2000. 

Nonresidential  Maintenance  and  Repair,  Excluding  Railroad  and  Farm 

Department  of  Commerce  estimates  of  expenditures  for  nonresidential  maintenance 
and  repair  (excluding  railroad  and  farm)  for  the  period  1915-53  indicate  that  money  out- 
lay for  this  purpose  has  averaged  about  35  percent  of  the  corresponding  expenditures  for 
new  construction.  Those  cur rent-dollar  maintenance  and  repair  estimates  are  shown  in 
table  13. 

Since  maintenance  and  repair  would  be  expected  to  increase  in  proportion  to  the  in- 
crease of  the  Nation's  inventory  of  facilities  produced  by  construction,  a projection  of 
maintenance -and -repair  estimates  would,  ideally,  be  tied  to  the  expected  increase  of 
such  inventory.  But  since  there  appears  to  be  no  practicable  way  to  make  a projection 
of  nonresidential  facilities  inventory,  the  next  best  method  seems  to  be  to  tie  maintenance 
and  repair  to  the  1975  and  2000  estimates  of  expenditures  for  new  nonresidential  con- 
struction. On  that  basis,  using  the  same  periodic  percentage  increase  for  both,  the 

37  U.  S.  Bureau  of  the  Census,  HOUSING  AND  CONSTRUCTION  REPORTS, 
ALTERATIONS  AND  REPAIRS,  Series  H-101,  No.  1.  December  1954. 
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TABLE  13. — Estimated  expenditure  for  nonresident ial  maintenance  and  repair, 
excluding  railroad  and  farm,  1915-53 

[ Current-dollar  basis]  1 


Year 

Million 

dollars 

Year 

Million 

dollars 

Year 

Million 

dollars 

1915 

555 

1930 

1,769 

1945 

2,829 

1916 

577 

1931 

1,526 

1946 

3,655 

1917 

636 

1932 

1,336 

1947 

4,279 

1918 

731 

1933 

1,250 

1948 

4,908 

1919 

854 

1934 

1,520 

1949 

5,164 

1920 

993 

1935 

1,539 

1950 

5,413 

1921 

1,196 

1936 

1,973 

1951 

6,035 

1922 

1,233 

1937 

1,907 

1952 

6,438 

1923 

1,287 

1938 

2,066 

1953 

6,595 

1924 

1,414 

1939 

1,992 

1925 

1,478 

1940 

1,987 

1926 

1,565 

1941 

2,086 

— 

— 

1927 

1,651 

1942 

2,157 

— 

— 

1928 

1,660 

1943 

2,258 

— 

— 

1929 

1,740 

1944 

2,378 

— 

— 

1 Suitable  index  for  conversion  to  constant  dollars  not  available. 

Source:  U.  S.  Department  of  Commerce,  CONSTRUCTION  AND  CONSTRUCTION  MATERIALS,  STA- 
TISTICAL SUPPLEMENT,  May  1954. 

estimates  of  future  expenditures  for  nonresidential  maintenance  and  repair  (excluding 
farm  and  railroad)  are  as  follows: 


Billion  dollars  at  1953  prices 
New  construe-  Maintenance 


Year  tion  and  repair 

1953- 20.6  6.6 

1975- 35.0  11.2 

2000 60.0  19.2 


The  1953-75  increase  would  amount  to  70  percent  and  the  1975-2000  increase,  on  the 
1975  base,  would  amount  to  71  percent. 


CHARACTERISTICS  OF  THE  TWO  SETS  OF  POTENTIAL  DEMAND  ESTIMATES 


The  long-term  nature  of  the  potential  demand  estimates  developed  in  this  study 
favors  presentation  of  "lower-level"  and  "upper-level"  estimates  rather  than  a single 
set  for  each  of  the  target  years.  The  charting  of  a range  of  potential  demand  (when  con- 
sidering periods  of  twenty-five  up  to  fifty  years)  is  obviously  more  realistic  than  a pro- 
cedure which  would  estimate  demand  at  one  level  only. 

CHARACTER  OF  THE  LOWER-LEVEL  ESTIMATES 

The  lower-level  estimates  of  potential  demand  have  been  made  on  a product-by- 
product basis  with  considerable  attention  to  the  principal  end-uses  of  the  major  prod- 
ucts. Continuation  of  current  observable  substitution  trends  has  been  assumed.  This 
includes  substitution  of  one  timber  product  for  another,  as  well  as  substitution  of  other 
materials  for  timber  products.  The  lower-level  estimates  assume  a substantial  in- 
crease in  the  real  price  of  lumber  relative  to  the  real  price  of  its  competing  materials. 
How  much  the  real-price  increase  of  lumber  might  be  cannot  be  stated  very  precisely.3® 
What  can  be  said,  however,  is  that  the  lower-level  estimates  of  lumber  demand  (46  bil- 
lion board  feet  by  1975  and  55  billion  by  2000)  would  involve  an  estimated  decrease  in 
the  relative  consumption39  of  lumber  from  7.0  board  feet  per  constant-dollar  quantity 
unit40  of  physical-structure -material  in  1952,  to  5.6  board  feet  by  1975  and  to  4.5 
board  feet  by  2000. 41  Such  a decrease  would  amount  to  20  percent  in  the  period  1975, 
and  to  35  percent  during  the  longer  period  1952-2000.  Judging  from  observations  of  the 
1900-52  relationship  of  relative  consumption  of  lumber  to  real  price  of  lumber , 42  these 
lower-level  estimates  of  demand  would  not  be  valid  except  by  assuming  a rather 
stiff  real-price  increase.  With  relative  consumption  dropping  to  such  levels,  the  1952- 
75  real-price  increase  would  probably  be  not  less  than  25  to  30  percent,  and  the  1952- 
2000  real-price  increase  would  probably  be  not  less  than  40  to  50  percent. 

An  increase  in  the  real  price  of  lumber  of  such  magnitude  would  undoubtedly  be 
reflected  in  a general  rise  in  sawtimber -stumpage  price,  and  that  would  affect  other 
timber  products  as  well.  But  for  products  such  as  pulpwood,  which  may  increasingly 

38The  practical  difficulties  of  measuring,  in  precise  terms,  the  influence  of  price- 
increase  upon  demand  for  lumber  were  illustrated  in  Chapter  V,  pages  6-16. 

39  Consumption  of  lumber  in  relation  to  the  consumption  of  all  physical-structure 
material,  with  quantity  of  each  weighted  by  value.  See  Chapter  V,  pp.  8-11. 

40 Meaningful  comparisons  of  the  physical  quantity  of  different  materials  that  are 
measured  in  noncomparable  units  (tons  of  iron  ore,  cubic  feet  of  wood,  barrels  of  ce- 
ment, etc.)  are  not  possible  unless  the  measurements  of  quantity  are  expressed  in  some 
common  unit  of  measure.  The  statistics  presently  available  in  which  the  national  con- 
sumption of  all  basic  raw  materials  has  been  expressed  in  such  a common  unit  of  meas- 
ure were  developed  by  The  President's  Materials  Policy  Commission.  The  original  ta- 
bles published  by  the  Commission  for  the  period  1900-50  have  since  been  extended  to 
1952  and  republished  by  the  Bureau  of  the  Census  (RAW  MATERIALS  IN  THE  UNITED 
STATES  ECONOMY,  1900-1952,  Washington,  D.  C.,  1954,  pp.  91). 

In  these  statistics,  the  common  unit  of  measure  is  that  quantity  of  each  commodity 
that  could  have  been  purchased  for  one  dollar  at  1935-39  national  average  price.  To 
that  common  unit  of  measure  the  term  "constant-dollar  quantity  unit"  has  been  applied. 

For  further  information  on  this  matter  see  Chapter  V,  pp.  3-4. 

41  The  1900-52  trend  in  relative  consumption  of  lumber  is  discussed  in  Chapter  V, 

pp.  8-11. 

42Chapter  V,  pp.  11-16. 
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be  drawn  from  smaller  and  lower -quality  timber  and  also  from  logging  and  mill  resi- 
dues, stumpage -price  increase  would  probably  be  quite  moderate.  Advances  in  technol- 
ogy have  already  made  it  possible  to  utilize  logs  of  lower  and  lower  quality  for  veneer 
products.  That  trend  would  be  expected  to  act  as  a brake  on  the  rise  of  veneer-log 
stumpage  price,  but  some  increase  would  be  expected.  43  For  railroad  ties  (both  sawed 
and  hewn),  it  is  doubtful  that  price  increase  would  have  a serious  effect  upon  demand. 
The  same  might  be  true  for  poles  and  piling  and  for  the  other  minor  industrial-wood 
products . 

It  is  probable  that  these  estimates  arrived  at  product-by-product,  assuming  con- 
tinued rise  in  price  and  continuation  of  substitution  trends,  should  serve  as  the  lower 
limit  of  the  range  of  potential  demand  against  which  the  timber  supply  situation  be 
studied. 


CHARACTER  OF  THE  UPPER-LEVEE  ESTIMATES 

Prospective  future  growth  of  the  nation's  population  and  expanded  output  of  goods 
and  services  will  most  certainly  entail  an  increased  intake  of  basic  raw  materials.4"1* 

In  considering  future  intake  of  raw  material,  it  is  helpful  to  break  it  down  into  the  three 
major  types--food,  energy  material,  and  physical-structure  material.  Substitutions  of 
one  material  for  another  go  on  continually  within  the  confines  of  each  major  type.  But 
the  possibilities  for  any  extensive  substitution  of  a material  of  one  type  for  a material 
of  another  type  are  not  very  important.  45  Energy  material  cannot  be  used  for  food,  nor 
can  food  be  used  for  production  of  heat,  power,  and  light.  Neither  food  nor  energy  ma- 
terials are  suitable  to  provide  the  substance  of  the  things  we  make  and  use.  It  is  the 
physical-structure  materials  that  fill  this  need.  The  total  future  requirement  for  each 
major  type  of  material  can  probably  be  estimated  more  accurately  than  for  any  particu- 
lar material  because  for  any  major  type,  as  a whole,  there  is  practically  no  substitute. 
Estimates  of  the  probable  future  increase  in  consumption  of  each  major  type  of  material 
were  presented  earlier  in  this  chapter.46 

Industrial  Wood 


The  upper -level  estimates  of  potential  demand  for  timber  products  are  intended  to 
show  what  the  demand  for  industrial  wood 47  might  be  if  that  material  retained  its  1952 
place  (quantity-wise)  in  the  nation's  intake  of  all  physical-structure  material.  The  in- 
take of  industrial  wood  during  the  period  1941-52  did  come  very  close  to  keeping  step 

43  Veneer-log  stumpage  has  normally  been  priced  considerably  above  sawlog 
stumpage.  The  lowering  of  the  quality  of  veneer  logs  required  tends  to  move  their  price 
downward  toward  sawlog -stumpage  price. 

44  The  most  comprehensive  study  so  far  made  of  the  nation's  future  requirements 
for  basic  raw  materials  is  that  done  by  the  President's  Materials  Policy  Commission 
in  1951-52.  RESOURCES  FOR  FREEDOM,  Volumes  I through  V,  U.  S.  Government 
Printing  Office,  Washington,  D.  C.,  1952. 

45  One  exception  to  this  general  statement  is  the  production  of  certain  plastics,  syn- 
thetic fibers,  and  synthetic  rubber  (all  physical-structure  materials)  from  derivatives 
of  petroleum  and  coal  which  are  energy  materials.  Another  (not  yet  commercially  de- 
veloped) is  the  production  of  animal  feeds  such  as  fodder  yeast  and  molasses  by  hydrol- 
ysis of  wood  cellulose.  Other  examples  of  this  kind  could  be  cited,  but  taken  as  a whole, 
they  are  not  a major  factor  in  estimating  raw-material  requirements. 

46  See  pages  14-17. 

47  Owing  to  the  fact  that  fuelwood  competes  only  with  other  energy  materials;  and 
that  timber  products,  other  than  fuelwood,  compete  only  with  other  physical-structure 
materials;  it  is  useful  in  demand  analysis  to  have  a convenient  designation  for  timber 
products  other  than  fuelwood.  Following  the  established  practice  of  the  United  Nations 
Food  and  Agriculture  Organization,  in  its  world  statistics  of  timber  production  and  con- 
sumption, the  term  "industrial  wood"  has  been  used  in  this  chapter  to  designate  timber 
products  other  than  fuelwood. 
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with  intake  of  all  other  physical-structure  material.48  This  occurred  in  spite  of  the 
steep  increase  in  real  price  of  lumber,  which  comprised  from  60  to  65  percent  of  in- 
dustrial wood.  If  the  price -disparity  between  industrial  wood  and  its  competing  mate- 
rials should  develop  no  further,  there  would  appear  to  be  a reasonable  chance  that  in- 
take of  such  wood  might  continue  to  parallel  the  intake  of  other  physical-structure 
materials . 

The  upper-level  estimates  imply  no  appreciable  increase  (between  1952  and  target 
dates)  in  the  real  price  of  industrial  wood  relative  to  its  competing  materials.  They  also 
imply  that  any  non-price  factors  which  might  result  in  the  substitution  of  other  mate- 
rials for  industrial  wood  (or  the  opposite  substitution)  will  not  produce  any  net  reduction 
in  the  uses  for  such  wood. 

These  upper-level  estimates,  of  course,  are  not  predictions  of  the  1975  and  2000 
consumption  of  industrial  wood;  neither  are  they  predictions  that  there  will  be  no  further 
increase  in  the  real  price  of  industrial  wood;  nor  that  industrial  wood  will  actually  hold 
its  1952  competitive  position  against  other  materials  - -insofar  as  the  non-price  factors 
are  concerned.  What  they  are  intended  to  be,  is  an  indication  of  the  quantity  of  industri- 
al wood  that  would  be  called  for  (by  1975  and  2000)  if  such  wood  could  hold  its  1952  po- 
sition as  a basic  raw  material  and  share  equally  with  competing  materials  in  the  gener- 
al expansion  of  materials -intake  expected  during  the  next  fifty  years.  It  is  probable  that 
such  estimates  should  mark  the  upper  limits  of  the  range  of  potential  demand  against 
which  the  timber  supply  situation  be  studied. 

These  upper-level  estimates  of  potential  demand  also  are  useful  as  a rough  indica- 
tor of  the  extent  to  which  increase  of  real  price,  and  further  substitution  of  other  ma- 
terials for  industrial  wood,  are  implicit  in  the  lower-level  estimates. 

One  further  reason  for  making  these  upper-level  estimates  is  that  they  are  derived 
directly  from  estimates  of  the  general  expansion  of  the  nation's  economy.  Previous 
Forest  Service  estimates  of  forward  demand  for  timber  products  have  tended  to  be  too 
low,  probably  because  insufficient  attention  was  given  to  the  influence  of  growth  of  the 
national  economy.  Of  the  several  Forest  Service  estimates  of  total  industrial-wood  re- 
quirements published  so  far,  the  1946  short-term  estimate  of  1950-55  average  annual 
requirements  is  the  only  one  that  is  anywhere  near  actual  consumption  of  industrial 
wood  in  1952  (table  14).  The  1946  long-term  estimate  of  year  - 2000  potential  require- 
ments is  obviously  much  too  low.  That  under -estimate,  of  course,  was  due  in  part  to 
the  population  projections  current  in  1946.  According  to  present  outlook,  the  United 
States  will  have  100  million  more  people  in  2000  than  were  expected  back  in  1946. 

F uelwood 


Fuelwood  is  rapidly  becoming  a byproduct  of  timber  cut  for  industrial-wood  prod- 
ucts. In  1952,  an  estimated  58.6  million  cords  of  wood  were  used  for  fuel.  Of  this  to- 
tal, some  31.4  million  cords  were  taken  from  plant  residues.  Of  the  27.2  millioncords 
cut  directly  from  trees,  some  14.  1 million  came  from  dead  and  cull  trees  and  from 
trees  on  noncommercial  forest  land.  The  other  13.  1 million  cords  were  cut  from  for- 
est growing  stock,  but  of  this,  only  6.8  million  cords  were  cut  from  live  trees  of  saw- 
timber  size.'49  In  view  of  this  developing  situation,  and  of  the  comparatively  weak  posi- 
tion of  fuelwood  in  competition  with  other  energy  materials,  only  one  estimate  of 
potential  demand  for  fuelwood  has  been  made.  The  upper-level  and  the  lower-level  es- 
timates of  total  potential  demand  for  timber  products  contain  the  same  fuelwood  com- 
ponent. 

48See  Chapter  V,  pp.  40-42. 

49  Twenty  to  fifty  years  ago,  fuelwood  was  a major  factor  in  the  cut  of  commercial 
timber. 
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TABLE  14. — Comparison  of  various  Forest  Service  industrial-wood  requirement  estimates  with  1952  consumption 
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SUMMARY  OF  THE  LOWER-LEVEL  ESTIMATES  OF  POTENTIAL  DEMAND 


The  1952  consumption  of  all  timber  products  and  the  estimated  potential  demand-- 
based  on  a product-by-product  analysis  assuming  a substantial  rise  in  price  with  continu- 
ation of  s ubstitution  trends  - -are  as  follows:50 


Roundwood 

All  timber  products  (Million  cu,  ft.  ) Percent 

1952  Consumption 12,245  100 

1975  Demand 14,291  117 

2000  Demand 18,  035  147 


These  figures,  of  course,  include  fuelwood.  Because  of  the  special  circumstances  of 
fuelwood  procurement  (even  of  that  which  is  cut  directly  from  trees--hence  included  in 
roundwood  volume),  the  more  significant  consumption  and  demand  figures  are  those 
which  pertain  to  industrial  wood,  i.  e.,  to  timber  products  other  than  fuelwood.  The  1952 
consumption  of  all  industrial  wood  and  the  estimated  potential  demand  are  as  follows: 


Roundwood 

All  industrial  wood  (Million  cu.  ft.  ) Percent 


1952  Consumption 10,237  100 

1975  Demand 12,  787  125 

2000  Demand 17,049  167 


Lumber,  of  course,  has  long  been  the  major  item  of  industrial  wood.  But  the  rapid 
increase  in  consumption  of  pulpwood  and  of  veneer  logs  and  bolts  has  greatly  reduced 
the  dominance  of  lumber  in  the  industrial-wood  picture.  The  sawlogs  from  which  the 
lumber  consumed  in  1952  was  cut  represented  63  percent  of  industrial  roundwood  con- 
sumed in  that  year  (fig.  3).  The  lower-level  estimates  of  potential  demand  imply  that 
sawlogs  for  lumber  will  constitute  only  56  percent  of  industrial-wood  demand  by  1975 
and  50  percent  by  2000.  The  consumption  of  lumber  in  1952  and  the  estimated  potential 
demand  are  as  follows:51 


Lumber  tally  Roundwood 

Sawlogs  for  lumber  (million  bd„  ft. ) Percent  (million  cu.  ft.  ) 

1952  Consumption 41, ,462  100  6,419 

1975  Demand 46,000  111  7,  153 

2000  Demand 55,000  133  8,  545 


50  Any  summation  of  estimated  potential  demand  for  timber  products  (or  of  past 
consumption)  involves  the  problem  of  choosing  a common  unit  of  measurement.  The 
best  so  far  devised  for  this  purpose  is  the  cubic  foot  of  primary  roundwood  products 
(logs  and  bolts)  brought  out  of  the  forests  for  commercial  use.  This  roundwood  volume, 
of  course,  does  not  include  the  logging  residue  left  in  the  forest.  It  does  include  log  and 
bolt  material  that  later  becomes  mill  residues,  and  it  includes  all  such  residue  whether 
utilized  or  not.  Roundwood  volume  includes  a considerable  quantity  of  logs  and  bolts  that 
have  been  cut  from  dead  and  cull  trees  and  from  trees  on  noncommercial  forest  land. 

Unless  otherwise  noted,  the  roundwood- volume  estimates  in  this  chapter  include 
roundwood  volume  equivalent  of  the  net  imports  of  lumber,  woodpulp,  and  paper. 

51  These  figures  include  the  net  imports  of  lumber  and  sawlog -equivalent  roundwood 
volume . 
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Fig. 3- Timber  products  consumption  in  the  United  States,  1952, 
and  potential  demand. 
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Consumption  of  pulpwood  has  been  increasing  rapidly  for  many  years.  The  ever- 
expanding  uses  for  the  various  products  of  woodpulp  and  wood  fiber  indicate  that  demand 
for  pulpwood  will  continue  to  increase  at  a fairly  rapid  rate.  The  1952  consumption  of 
pulpwood  (including  the  pulpwood  equivalent  of  the  net  imports  of  wood  pulp,  paper,  and 
paperboard)  are  as  follows: 


Pulpwood 

Million 

cords 

Percent 

Roundwood 
(million  cu.  ft.  ) 

1952  Consumption 

---  35.4 

100 

2,  697 

197  5 Demand 

---  56.0 

158 

4,  150 

2000  Demand 

---  90.0 

254 

6,  606 

The  pulpwood  volume  expressed  in  cords  includes  mill  residues  used  for  pulpwood.  The 
r oundwood-volume  figures  do  not  include  such  residues  because  they  are  accounted  for 
in  the  roundwood  volume  of  sawlogs  and  other  primary  products  from  which  the  residues 
come. 

Consumption  of  veneer  logs  and  bolts  has  been  increasing  rapidly  during  the  past  15 
to  25  years.  The  indications  are  that  demand  will  continue  to  increase.  Consumption  of 
veneer  logs  and  bolts  in  1952  and  estimated  potential  demand  are  as  follows: 


Log  scale  Roundwood 

Veneer  logs  and  bolts  (million  bd.  ft.)  Percent  (million  cu.  ft.) 

1952  Consumption 2,467  100  422 

1975  Demand  4,500  182  773 

2000  Demand 6,  500  263  1,  114 


Other  industrial-wood  products  - -minor  in  the  sense  that  no  one  of  them  represents 
a large  volume  of  wood  in  comparison  with  lumber,  pulpwood,  and  veneer  - -include 
cooperage  logs  and  bolts,  piling,  poles,  fence  posts,  hewn  ties,  round  mine  timbers, 
and  a miscellaneous  assortment  of  other  products.  The  1952  consumption  of  these  minor 
products  and  the  estimated  potential  demand  are  as  follows: 

Roundwood 

Minor  industrial-wood  products  (million  cu.  ft.)  Percent 


1952  Consumption 699  100 

1975  Demand 711  102 

2000  Demand 784  112 

Consumption  as  of  1952  and  the  1975  estimated  demand  for  these  minor  industrial-wood 

products  are  shown  in  table  15  with  the  breakdown  by  product  class.  Quantities  are  ex- 
pressed both  in  the  standard  units  of  measure  and  in  roundwood  volume.  The  product- 
class  breakdown  was  not  attempted  in  the  estimate  of  potential  demand  for  2000. 

Owing  to  the  fact  that  fuelwood  is  drawn  from  so  many  different  sources,  any  single 
figure  cited  as  "fuelwood  consumption"  or  "potential  demand  for  fuelwood"  is  likely  to 
lead  to  some  confusion.  Furthermore,  there  is  a possibility  of  confusion  with  respect  to 
wood  used  for  fuel  by  industrial  and  other  nonresidential  establishments.  Some  estimates 
made  in  the  past  have  included  such  wood  and  others  have  not.  The  figures  presented  in 
this  chapter  for  total  fuelwood  consumption,  and  the  estimates  of  potential  demand,  do 
include  that  used  by  nonresidential  establishments  as  well  as  that  used  in  homes. 
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TABLE  15. — Estimated  domestic  consumption  of  timber  products  in  1952,  and  estimated  (lower-level)  potential  demand, 

1975  and  2000 


Standard 
units  of 

Domestic 
consumption  1952 

Potential -demand  estimates 

Product 

Number  of 
units1 

1975 

2000 

measure 

Roundwood2 

Number  of 
units1 

Roundwood2 

Number  of 
units1 

Roundwood2 

Mi  llion 

Mi  1 1 ion 

Mi  l lion 

Mi  llion 

cu.  ft 

. Million 

cu.  ft. 

Mi  1 1 ion 

cu.  ft. 

Sawlogs  for  lumber3 

Bd.  ft.  lumber  tally 

41,462 

6,419 

46,000 

7,153 

55,000 

8,545 

Veneer  logs  and  bolts 

Bd.  ft.  log  scale 

2,467 

422 

4,500 

773 

6,500 

1,114 

Pulpwood4 

Standard  cords 

35.4 

2,697 

56 

4,150 

90 

6,606 

Cooperage  logs  and  bolts 

Bd.  ft.  log  scale 

355.3 

73 

400 

82 

Piling 

Linear  feet 

41.2 

28 

40 

27 

Poles 

Pieces 

6.5 

88 

L 5 

68 

Not 

Posts,  round  and  split 

Do. 

306 

194 

> 699  280 

178 

>711 

> allocated 

> 784 

Hewn  ties 

Do. 

10.2 

67 

3 

19 

to 

Mine  timbers,  round 

Cubic  feet 

81 

81 

130 

130 

product 

Other  industrial  wood 

Do. 

227 

168^ 

1 280 

207^ 

All  industrial  wood5 





10,237 



1?,787 



17,049 

Fuelwood 

Standard  cords 

6 58.6 

7 2,008 

6 40 

7 1,504 

6 30 

7 986 

All  timber  products 

— 

— 

12,245 

— 

14,291 

— 

18,035 

1 Includes  net  imports  and  volume  of  products  recovered  from  mill  residues. 

2 Includes  roundwood-eouivalent  of  net  imports  of  lumber,  woodpulp  and  paper.  Includes  roundwood  volume  cut  from  dead 
and  cull  trees.  Excludes  volume  of  products  recovered  from  mill  residues.  Excludes  1 billion  bd.  ft.  of  re-use  lumber, 
1975  and  2000. 

3 Includes  sawed  timbers  and  sawed  ties. 

4 Includes  pulpwood  net  imports  and  pulpwood-equivalent  of  net  imports  of  woodpulp  and  finished  paper. 

5 All  timber  products  excluding  fuelwood. 

6 For  industrial  as  well  as  home  use.  Includes  mill  residues  used  for  fuel. 

7 Includes  only  the  volume  cut  directly  from  trees,  including  dead  and  cull  trees. 


Consumption  of  wood  used  for  fuel  and  the  estimated  potential  demand,  broken  down  by 
principal  sources  are  shown  in  table  1 6.  In  summary,  those  estimates  and  the  corre- 
sponding percentage  changes  are  as  follows: 


1952 

1975 

2000 

F ueiwood 

Consumption 

Demand 

Demand 

Total,  all  sources 

Million  cor 

ds 

58.6 

40 

30 

Percent-  - - 

100 

68 

51 

Roundwood 

Million  cu. 

ft.  -- 

2, 008 

1,  504 

986 

Percent 

100 

75 

49 

Growing  stock 

ft.  -- 

965 

696 

448 

Percent 

100 

72 

46 

The  estimates  discussed  above  are  c o n s o 1 i d a t e d in  table  15,  Attention  is 
now  directed  to  consideration  of  these  lower-level  estimates  in  terms  of  per  capita  con- 
sumption and  in  terms  of  relative  consumption. 
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TABLE  16. — Consumption  of  fuelwood  in  1952  and  estimated  potential  demand,  by  principal 

sources 


Source 

1952 

consumption 

Potential  demand 

1975 

2000 

Cords 

Roundwood 

Cords 

Roundwood 

Cords 

Roundwood 

Mi  1 1 ion 

Mi  1 1 ion 

Mi  llion 

Thousand 

cu.  ft. 

Thousand 

cu.  ft. 

Thousand 

cu.  ft. 

All  sources 

58.6 

— 

40.0 

— 

30.0 

— 

Mill  residues 

31.4 



19.6 



16.7 



Roundwood : 

27.2 

2,008 

20.4 

1,504 

13.3 

986 

Not  from  growing  stock 

14.1 

1,043 

10.9 

808 

7.2 

538 

From  growing  stock: 

13.1 

965 

9.5 

696 

6.1 

448 

Live  sawtimber  trees1 

6.8 

500 

5.2 

381 

3.4 

250 

Live  poletimber  trees 

6.3 

465 

4.3 

315 

2.7 

198 

1 In  terms  of  board-foot  volume  (log  scale)  cut  from  sawlog  material  of  live  sawtimber, 
the  1952  consumption  was  2,246  million  board  feet.  Potential  demand  is  estimated  at  1,635 
million  board  feet  by  1975  and  1,077  million  by  2000. 

LOWER-LEVEL  ESTIMATES  IN  TERMS  OF  PER  CAPITA  CONSUMPTION 


While  the  lower-level  estimated  potential  demands  for  timber  products  are  substan- 
tially above  1952  consumption,  they  actually  imply  that  timber  products  will  be  used 
much  more  sparingly  in  the  future  than  in  the  past.  The  consumption  increase  implied 
is  less  (percentage -wise)  than  the  expected  increase  of  the  Nation's  population- -34  per- 
cent in  the  1952-75  period  and  75  percent  in  the  1952-2000  period.  That,  of  course, 
would  mean  a decline  in  per  capita  average  consumption  of  timber  products. 


The  changes  in  the  index  of  per  capita  average  consumption 
as  follow: 


(1952  = 100.  0)  would  be 


Index  of  per  capita  consumption 


1952 

1975 

2000 

All  timber  products 

100.0 

87.  2 

84. 

Industrial  wood 

100.0 

93.4 

95. 

Lumber 

100.0 

82.  9 

75. 

Pulpwood 

100.0 

117.  4 

143. 

Veneer  logs 

100.0 

136.  4 

150. 

Minor  products  

100.0 

76.  2 

64. 

F uelwood 

100.0 

51.4 

29. 

For  lumber,  the  major  industrial-wood  product,  the  lower-level  estimates  imply 
a 17.  1 decrease  in  per  capita  consumption  by  1975  and  a 24.3  percent  decrease  by  2000. 
For  pulpwood,  on  the  other  hand,  the  estimates  imply  an  increase  of  17.4  percent  by 
1975  and  43.  5 percent  by  2000.  The  increases  in  veneer-log  per  capita  consumption 
would  be  36.4  and  50.  5 percent  respectively.  For  industrial  wood  as  a whole  the  de- 
crease would  be  6.  6 percent  by  1975  and  4.  9 percent  by  2000.  For  all  timber  products 
the  decrease  would  be  12.8  percent  by  1975  and  15.9  percent  by  2000. 

From  the  standpoint  of  national  policy,  a decrease  in  the  per  capita  average  con- 
sumption of  a raw  material,  as  important  to  the  economy  as  industrial  wood,  may  be  a 
matter  of  some  concern.  Continuation  of  national  economic  growth,  with  a general  rise 
in  the  standards  of  living  on  the  pattern  of  the  past  half  century,  would  require  an  in- 
crease - -not  a decrease--in  per  capita  average  consumption  of  basic  raw  materials. 
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LOWER-LEVEL  ESTIMATES  IN  TERMS  OF  RELATIVE  CONSUMPTION  OF  TIMBER 


There  appears  to  be  ample  reason  to  expect  that  the  rate  of  increase  in  per  capita 
average  consumption  of  basic  raw  materials,  which  characterized  United  States  eco- 
nomic growth  over  the  past  half  century,  will  continue  through  the  next  50  years.  Any 
other  surmise  would  involve  the  notion  that  this  Nation  is  approaching  the  zenith  of  the 
rise  in  its  standard  of  living;  convincing  evidence  in  support  of  such  a view  would  indeed 
be  difficult  to  cite. 

What  seems  most  likely  is  that  economic  growth  (output  of  goods  and  services  and 
rising  standards  of  living)  will  continue  to  follow  the  trend  of  the  past.  If  so,  the  per 
capita  average  consumption  of  physical-structure  material  (which  embraces  industrial 
wood)  could  be  expected  to  increase  about  13.  5 percent  during  the  period  1950-75  and 
about  27.  5 percent  during  the  period  1950-2000.  Converting  such  increases  to  total  in- 
take in  1975  (assuming  a population  of  210  million),  and  to  total  intake  in  2000  (assum- 
ing a population  of  275  million),  and  shifting  the  base  year  from  1950  to  1952,  indicates 
that  demand  for  physical  structure  material  as  a whole  would  increase  by  approximate- 
ly 40  percent  in  the  period  1952-75  and  by  105  percent  in  the  period  1952-2000. 52  In 
terms  of  quantity,  the  intake  of  all  physical-structure  material  would  increase  from 
5,  933  million  constant-dollar  quantity  units  in  1952  to  8,  280  million  by  1975  and  to 
12,  175  million  by  2000. 

The  consumption  (implied  in  the  lower-level  estimates)  of  industrial-wood  products 
in  relation  to  the  prospective  consumption  of  all  physical-structure  material  has  been 
expressed  in  terms  of  a "relative  consumption  index,  " using  the  1952  relationship  as 
the  base.  The  results  of  that  analysis  are  as  follow:53 

Index  of  relative  consumption 


1952 

1975 

2000 

All  industrial  wood 

100 

90 

81 

Lumber 

100 

80 

65 

Pulpwood 

---  100 

113 

124 

Veneer  logs  

100 

131 

128 

Minor  products  

100 

73 

55 

F uelwood- 

100 

41 

18 

Stated  in  another  way,  the  lower-level  estimates  of  potential  demand  for  timber 
products  imply  that  the  consumption  of  industrial  wood  will  have  lagged  behind  the  in- 
take of  all  physical-structure  material  by  10  percent  in  1975  and  by  19  percent  in  2000. 
Lumber  will  have  lagged  20  percent  by  1975  and  35  percent  by  2000.  Pulpwood,  on  the 
other  hand,  will  have  run  ahead  of  physical-structure  material  consumption  by  13  per- 
cent in  1975  and  by  24  percent  in  2000.  Veneer-log  consumption  would  be  31  percent 
ahead  by  1975  and  28  percent  by  2000.  The  minor  products  would  lag  most  of  all- -27 
percent  by  1975  and  45  percent  by  2000. 

Relative  consumption  of  fuelwood  has  been  computed  on  the  basis  of  the  prospective 
future  intake  of  energy  material  as  a whole.  The  lag  in  this  case  would  be  59  percent  by 
1975  and  82  percent  by  2000. 

That  1975  demand  for  lumber  would  be  satisfied  at  80  percent  of  1952  relative  con- 
sumption without  a 25  to  30  percent  real-price  increase  in  relation  to  competing  materials 

52  The  procedure  by  which  these  projections  were  made  is  shown  in  a later  section 
summarizing  the  high-level  estimates  of  potential  demand. 

53  The  validity  of  the  analysis  depends,  of  course,  on  the  reliability  of  the  projec- 
tions of  physical-structure  material  intake.  Judging  from  data  for  the  years  1951  and 
1952,  the  projections  are  more  likely  to  be  lower  than  actual  intake  will  be  than  they  are 
to  be  too  high. 
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appears  to  be  rather  improbable.  This  same  observation  applies  to  year-2000  demand 
at  65  percent  of  1952  relative  consumption,  except  that  the  real  price  increase  might  be 
between  40  and  50  percent. 

With  lumber  price  leading  the  way,  the  real-price  increase  for  industrial  wood  as 
a whole  might  be  of  the  order  of  15  to  20  percent  by  1975  and  of  the  order  of  25  to  30 
percent  by  2000. 

These  inferences  regarding  the  real-price  increase  implicit  in  the  lower-level  esti- 
mates of  potential  demand  are  based  on  the  price-consumption  analysis  presented  in 
Chapter  V. 

LOWER-LEVEL  ESTIMATES  IN  TERMS  OF  DEMAND  ON  DOMESTIC  FORESTS 

The  estimates  of  1952  consumption  and  of  potential  demand  summarized  above  in- 
clude net  imports  of  lumber,  pulpwood,  woodpulp,  paper,  and  paperboard.  In  order  to 
arrive  at  estimates  of  the  implied  demand  on  the  domestic  forests,  it  is  necessary  to 
deduct  the  anticipated  net  imports. 

Anticipated  Net  Imports 

The  United  States,  for  some  years,  has  been  the  world's  largest  importer  of  timber 
products.  It  is  to  be  expected  that  importations  will  continue.  The  1952  net  imports  and 
the  anticipated  net  imports  for  1975  and  2000  are  as  follow: 


Pulpwood  and 

Veneer  logs  and 

pulpwood 

venee  r -log 

Lumber 

equivalent 

equivalent 

(million 

(million 

(million 

bdo  ft.) 

cords) 

bd.  ft.  ) 

1952  Net  imports 

1,752 

11.2 

-- 

1975  Anticipated 

1,000 

14.  0 

_ _ 

2000  Anticipated 

1,000 

14.  0 

500 

These  estimates  of  future  net  imports  are,  of  course,  a matter  of  judgment.  It  is 
possible  that  they  could  be  larger,  but  in  view  of  the  prospective  needs  for  softwood 
lumber  in  the  under-developed  parts  of  the  Free  World  and  the  limited  supply  of  it  out- 
side the  Soviet  sphere,  it  appears  safer  not  to  count  on  any  increase  of  imports  into  the 
United  States. 

With  respect  to  pulpwood  a 25  percent  increase  of  net  imports  has  been  assumed. 
Most  of  this  would  be  in  the  form  of  woodpulp  and  finished  paper  - -chiefly  newsprint. 
Canada  has  the  largest  supply  of  species  most  suitable  for  newsprint,  and  it  is  most 
likely  that  the  expanding  United  States  demand  will  be  met  chiefly  from  that  source  for 
some  time  to  come. 

The  mounting  demand  for  plywood  and  other  veneer  products  makes  it  appear  that 
the  United  States  will,  in  time,  begin  to  import  veneer  logs.  The  most  likely  source  of 
foreign  supply  is  the  tropical  forests  of  Latin  America,  Africa,  and  Southeast  Asia.  No 
allowance  for  such  imports  has  been  made  for  1975,  but  for  2000  it  has  been  assumed 
that  there  will  be  a net  import  of  500  million  board  feet  of  tropical  hardwood. 
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The  1952  net  imports  of  timber  products  and  the  anticipated  net  imports,  in  terms 
of  roundwood  volume  are  as  follows: 


Lumber 

Pulpwood 

V eneer 

T otal 

Percent 

(million) 
cu..  ft.  ) 

(million 
cu.  ft.  ) 

(million 
cu.  ft.  ) 

(million 
c u.  ft.  ) 

(million 
cu.  ft.  ) 

1952  Net  imports 

273 

874 

-- 

1,  147 

100 

1975  Anticipated 

156 

1,  092 



1, 248 

109 

2000  Anticipated 

156 

1,  092 

95 

1,  343 

117 

For  net  imports  as  a whole,  it  has  been  assumed  that  there  will  be  a net  increase  of  9 
percent  during  the  period  1952-75,  and  an  increase  of  17  percent  during  the  period  1952- 


2000. 


Demand  on  Domestic  Forests 


Deducting  the  anticipated  net  imports  from  estimated  total  demand  for  timber  prod- 
ucts, the  resulting  requirement  from  domestic  forests  would  be  as  follows: 

Roundwood  (million  cu.  ft.  ) 


All  timber  products 

1952 

1975 

2000 

All  species 

Percent 

11, 098 

100 

13, 043 
118 

16, 692 
150 

Softwood 

Percent 

7, 522 

100 

8,  810 
117 

11, 307 
150 

Hardwood  

Percent 

3, 576 

100 

4,  233 
1 18 

5,  385 
151 

While  a large  increase  in  the  demand  for  hardwood  industrial  wood  is  included  in  these 
lower-level  estimates,  that  increase  is  almost  offset  by  the  anticipated  decrease  in  the 
demand  for  fuelwood.  However,  since  more  than  half  of  the  roundwood  cut  for  fuelwood 
would  presumably  not  come  from  forest  growing  stock,  the  hardwood  demand  outlook  is 
much  better  than  the  figures  above  might  suggest. 

The  estimates  of  industrial-wood  requirement  have  a very  different  aspect: 

Roundwood  (million  cu.  ft.  ) 


All  industrial  wood  1952  1975  2000 


All  species 

9,090 

11, 539 

15,  706 

Percent 

100 

127 

173 

Softwood  

7,046 

8,  532 

11,  045 

Percent 

■ 100 

121 

157 

Hardwood  

2,  044 

3,  007 

4,  661 

Percent 

100 

147 

228 

Industrial  wood  is  cut  chiefly  from  forest  growing  stock.  It  is  these  figures  and  percent- 
age increases  that  are  the  most  important. 
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The  indicated  demands  on  domestic  forests  for  lumber  are  as  follows: 


Lumber  tally  (million  bd.  ft.  ) 


Lumber 

1952 

1975 

2000 

All  species 

Percent 

39, 510 

100 

45, 000 
114 

54, 000 
137 

Softwood 

Percent 

31, 507 

---  100 

35, 030 
111 

40,  030 
127 

Hardwood 

Percent 

8,003 

100 

9,  970 
125 

13, 970 
175 

The  shift  toward  hardwood  lumber  is  predicated  chiefly  on  indications  that  it  has  been 
more  successful  in  resisting  the  competition  of  other  materials  than  has  softwood  lum- 
ber. Hardwood  lumber  is  used  for  flooring,  furniture,  and  other  manufactured  products 
for  which  wood  is  a preferred  material. 

The  lower-level  demand  estimates  indicate  the  following  requirements  for  pulpwood 
from  domestic  sources: 


Roughwood  basis  (million  cords) 


Pulpwood 


1952  1975  2000 


All  species 
Percent  - 


25.1  42.0  76.0 

100  167  303.0 


Softwood  - 
Percent 


21.4  32.0  52.7 

100  150  246 


Hardwood 

Percent 


3.  7 
100 


10.  0 

270 


23.  3 
630 


The  estimated  rapid  increase  of  demand  for  hardwood  pulpwood  is  based  on  the  expecta- 
tion that  technological  developments  in  hardwood  pulp  manufacture  - -already  well  ad- 
vanced--will  develop  much  further.  Rising  price  of  softwood  sawlog  stumpage  will  also 
be  a potent  factor  in  forcing  increased  use  of  hardwood  for  pulp  throughout  the  eastern 
part  of  the  Nation. 

The  estimated  demand  for  domestic  veneer  logs  and  bolts  is  as  follows: 


Log  scale  (million  bd.  ft.) 


Veneer  logs 

1952 

1975 

2000 

All  species 

- 2,467 

4,  500 

6,  000 

Percent 

100 

182 

243 

Softwood 

1,548 

2,  700 

4,  000 

Percent 

100 

174 

258 

Hardwood 

919 

1, 800 

2,  000 

Percent 

100 

196 

218 

While  these  estimated  increases  in  demand  for  plywood  and  other  products  of  veneer  are 
large  (percentagewise),  consumption  has  been  growing  very  rapidly  for  some  time.  New 
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facings  of  plywood  consisting  of  paper  and  various  other  materials  are  almost  sure  to 
expand  uses  of  plywood  even  more.  A part  of  the  increase  in  demand  for  plywood  will, 
of  course,  be  as  a substitute  for  lumber. 

No  net  imports  of  the  minor  industrial-wood  products  are  anticipated.  The  demand 
on  domestic  forests  would  be  the  same  as  shown  previously,  but  the  softwood-hardwood 
distribution  is  of  interest  here. 


Roundwood  (million  cu.  ft.) 


Minor  products 

1952 

1975 

2000 

All  species 

699 

711 

784 

Percent 

100 

102 

112 

Softwood 

326 

310 

353 

Percent 

100 

95 

108 

Hardwood  

373 

401 

431 

Percent  

100 

108 

116 

The  minor  industrial-wood  products  are  itemized  in  standard  units  and  in  roundwood 
volume  for  1952  and  1975  in  table  17.  The  year-2000  estimate  is  for  total  only. 

The  estimated  fuelwood  demand  was  discussed  on  pages  46-47.  The  tabulation  below 
shows  softwood-hardwood  distribution  of  fuelwood  cut  directly  from  trees  (roundwood) 
and  of  fuelwood  cut  from  forest  growing  stock. 


Roundwood  (million  cords) 


F uelwood 

1952 

1975 

2000 

All  roundwood 

27.2 

20.4 

13.  3 

Softwood 

6.2 

3.  6 

3.  4 

Hardwood 

21.0 

16.  8 

9.  9 

Growing  stock 

13.  1 

9.  5 

6.  1 

Softwood 

3.2 

2.  0 

1.9 

Hardwood 

9.9 

7.  5 

4.  2 

In  table  17,  the  estimates  that  have  been  summarized  in  this  section  are  brought  to- 
gether. 


Demand  on  Domestic  Forests  in  Terms  of  Timber  Cut 


The  timber  volume  estimates  so  far  discussed  have  dealt  in  standard  units  of  prod- 
uct and  in  the  volume  of  the  primary  roundwood  products.  The  next  step  is  to  indicate 
the  volumes  of  forest  growing  stock  and  of  sawtimber  that  would  have  to  be  cut  to  meet 
those  demands  on  the  domestic  forests.  This  raises  the  question  of  how  much  improve- 
ment there  is  likely  to  be  in  logging  utilization. 

Such  improvement  is  a matter  of  obtaining  more  marketable  material  with  less 
depletion  of  the  forest  growing  stock  and  of  its  sawtimber  component.  The  measures 
being  used  to  attain  that  objective  include  increased  utilization  of  dead  and  cull  trees, 
increased  utilization  of  material  that  formerly  was  left  in  the  woods  as  logging  residues, 
and  increased  utilization  of  material  of  less  than  sawtimber  size.  Although  not  a matter 
of  logging  utilization,  there  is  also  the  possibility  of  increased  utilization  of  trees  from 
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TABLE  17. — Domestic  output  of  timber  products  in  1952,  and  lower  level  estimates  of  potential  demand  on  domestic  forests 

in' 1975  and  2000 


Out  in 

standard  units1 

Output  of  roundwood2 3 

Product  and 
species  group 

Standard  unit 
of  measure 

1952 

Potential  demand 

1952 

Potential  demand 

1975 

2000 

1975 

2000 

Sawlogs  for  lumber: 

Million 

Mi  llion 

Million 

Mi  1 1 ion 
cu.  ft. 

Mi  llion 
cu.  ft. 

Mi llion 
cu.  ft. 

Total 

Bd.  ft.  lumber  tally 

39,510 

45,000 

54,000 

6,146 

6,997 

8,389 

Softwood 

do. 

31,507 

35,030 

40,030 

4,921 

5,471 

6,251 

Hardwood 

do. 

8,003 

9,970 

13,970 

1,225 

1,526 

2,138 

Pulpwood : 

Total 

Cords 

25.1 

42.0 

76.0 

1,823 

3,058 

5,514 

Softwood 

do. 

21.4 

32.0 

52.7 

1,550 

2,317 

3,798 

Hardwood 

do. 

3.7 

10.0 

23.3 

273 

741 

1,716 

Veneer  logs  and  bolts: 


Total 

Bd.  ft.  log  scale 

2,467 

4,500 

6,000 

422 

773 

1,019 

Softwood 

do. 

1,548 

2,700 

4,000 

249 

434 

643 

Hardwood 

do. 

919 

1,800 

2,000 

173 

339 

376 

Cooperage  logs  and  bolts: 

Total 

Bd.  ft.  log  scale 

355.3 

400 

73 

82 

Softwood 

do. 

117.9 

112 

26 

25 

Hardwood 

do. 

237.4 

288 

47 

57 

Piling: 

Total 

Linear  feet 

41.2 

40 

28 

27 

Not 

Softwood 

do. 

37.9 

36 

26 

25 

itemized 

Hardwood 

do. 

3.3 

4 

2 

2 

by 

product 

Poles : 

Total 

Pieces 

6.5 

5 

88 

68 

Softwood 

do. 

6.4 

5 

Not 

87 

68 

Hardwood 

do. 

0.1 

— 

itemized 

1 

— 

by 

Posts,  round  and  split: 

product 

Total 

Pieces 

306.0 

280 

l 

194 

l 699 

178 

l 711 

\ 784 

Softwood 

do. 

103.3 

90 

> 

69 

> 326 

60 

f 310 

( 353 

Hardwood 

do. 

202.7 

190 

125 

373 

118 

401 

431 

Hewn  ties: 

Total 

Pieces 

10.2 

3 

0 

See 

67 

19 

Softwood 

do. 

3.7 

1 

2 

roundwood 

23 

7 

Hardwood 

do. 

6.5 

1 

8 

columns 

44 

12 

Mine  timbers,  round: 

Total 

Cubic  feet 

81.0 

130 

81 

130 

Softwood 

do. 

18.5 

30 

19 

30 

Hardwood 

do. 

62.5 

100 

62 

100 

Other  industrial  wood: 

Total 

Cubic  feet 

3 227.0 

3 280 

168 

207 

Softwood 

do. 

112.3 

140 

76 

95 

) 

Hardwood 

do. 

114.7 

140 

> 

92  J 

112/ 

All  industrial  wood: 

15,706 

Total 

Cubic  feet 

— 

— 

— 

9,090 

11,539 

Softwood 

do. 

— 

— 

— 

7,046 

8,532 

11,045 

Hardwood 

do. 

— 

— 

— 

2,044 

3,007 

4,661 

Fuelwood: 

986 

Total 

Cords 

58.6 

40 

30.0 

2,008 

1,504 

Softwood 

do. 

31.1 

18 

17.0 

476 

278 

262 

Hardwood 

do. 

27.5 

22 

13.0 

1,532 

1,226 

724 

All  timber  products: 

16,692 

Total 

Cubic  feet 

— 

— 

— 

11,098 

13,043 

Softwood 

do. 

— 

— 

— 

7,522 

8,810 

11,307 

Hartwood 

do. 

— 

— 

— 

3,576 

4,233 

5,385 

1 Figures  for  individual  products  include  mill  residues  utilized  for  that  purpose. 

2 Figures  for  individual  products  are  output  from  roundwood  only  including  that  cut  from  dead  and  well  trees  and  from 
trees  on  noncommercial  forest  land. 

3 The  difference  between  this  volume  and  the  corresponding  roundwood  volume  is  the  mill  residues  that  were  utilized 
for  these  products  in  1952  and  may  be  so  utilized  in  1975. 
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land  not  classed  as  commercial  forest.  Anticipating  that  progress  on  this  front  will  be 
sustained  throughout  the  next  fifty  years,  the  estimated  demand  on  domestic  forests  has 
been  adjusted  downward  by  substantial  amounts.54 

With  due  allowance  made  for  improvement  in  logging  utilization,  the  cut  from  do- 
mestic forests  indicated  by  the  lower -level  demand  estimates  would  be  as  shown  in  table 
18. 


TABLE  18. — Timber  cut  from  growing  stock  and  from  live  sawtimber,  1952  and  estimated  lower-level  potential  demand  on 

domestic  forests,  1975  and  2000 


Growing  stock 

Live  sawtimber 

Product  and 
species  group 

1952 

Estimated  demand 

1952 

Estimated 

demand 

1975 

2000 

1975 

2000 

Mill  ion 

Million 

Mi  llion 

Mi  llion 

Mi  1 1 ion 

Mi  1 1 ion 

Sawlogs  for  lumber: 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Total 

6,821 

7,650 

9,309 

36,636 

41,191 

49,256 

Softwood 

5,214 

5,688 

6,565 

28,890 

31,791 

36,220 

Hardwood 

1,607 

1,962 

2,744 

7,746 

9,400 

13,036 

Pulpwood : 

Total 

1,727 

2,502 

3,963 

4,693 

5,877 

9,810 

Softwood 

1,460 

1,869 

2,635 

4,252 

5,006 

8,063 

Hardwood 

267 

633 

1,328 

441 

871 

1,747 

Veneer  logs  and  bolts: 

Total 

492 

900 

1,164 

2,803 

5,097 

6,610 

Softwood 

251 

416 

624 

1,575 

2,615 

3,866 

Hardwood 

241 

484 

540 

1,228 

2,482 

2,744 

Minor  products: 

Total 

713 

679 

773 

2,462 

2,190 

2,255 

Softwood 

319 

286 

348 

1,234 

1,105 

1,088 

Hardwood 

394 

393 

425 

1,228 

1,085 

1,167 

All  industrial  wood: 

Total 

9,753 

11,731 

15,209 

46,594 

54,355 

67,931 

Softwood 

7,244 

8,259 

10,172 

35,951 

40,517 

49,237 

Hardwood 

2,509 

3,472 

5,037 

10,643 

13,838 

18,694 

Fuelwood: 

Total 

1,004 

696 

448 

2,246 

1,635 

1,077 

Softwood 

243 

144 

136 

595 

343 

323 

Hardwood 

761 

552 

312 

1,651 

1,292 

754 

All  timber  products: 

Total 

10,757 

12,427 

15,657 

48,840 

55,990 

69,008 

Softwood 

7,487 

8,403 

10,308 

36,546 

40,860 

49,560 

Hardwood 

3,270 

4,024 

5,349 

12,294 

15,130 

19,448 

The  cut  of  growing  stock  would  increase  from  10,  757  million  cubic  feet  in  1952  to 
12,427  million  by  1975  and  to  15,  657  million  by  2000.  Industrial-wood  products  cut 
would  increase  from  9,  753  million  in  1952  to  1 1,  731  million  by  1975  and  to  15,  209  mil- 
lion by  2000. 

The  cut  of  live  sawtimber  would  increase  from  48,  840  million  board  feet  in  1952  to 
55,990  million  by  1975  and  to  69,  008  million  by  2000.  Industrial  wood  accounted  for 
46,  594  million  board  feet  in  1952.  By  1975  it  would  increase  to  54,  355  million  board  feet 
and  by  2000  to  67,  931  million. 

Attention  will  now  turn  to  the  lower -level  analysis  of  potential  demand. 


54  Discussion  of  this  adjustment  appears  in  the  opening  section  of  Chapter  VII. 
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LOWER -LEVEL  POTENTIAL  DEMAND  ESTIMATES  IN  DETAIL 


The  lower -level  estimates  of  potential  demand  for  timber  products,  summarized 
above,  were  developed  on  the  basis  of  the  product-by-product  analysis  presented  in  this 
section.  Because  the  three  major  industrial-wood  products  (lumber,  pulpwood,  and 
veneer  logs)  comprise  so  large  a part  of  the  total,  a further  breakdown  of  these  three  by 
principal  end-uses  is  desirable. 

Potential  demand  for  lumber  has  been  subdivided  into  three  main  categories:  (l) 
lumber  for  construction,  (2)  lumber  for  use  in  manufacture,  and  (3)  lumber  for  use  in 
shipping  of  other  commodities.  The  construction-use  category  has  been  further  sub- 
divided into:  (a)  all  new  residential  construction,  (b)  all  new  nonr esidential  construction 
except  railroad  and  farm,  (c)  maintenance -and -rep air  construction  except  railroad  and 
farm,  (d)  new  and  maintenance-repair  construction  by  railroads,  (e)  nonr  esidential  new 
and  maintenance-repair  construction  on  farms  (fig.  4). 

Potential  demand  for  pulpwood  products  has  been  broken  down  into  four  segments: 

(1)  paper  and  paper  products,  (2)  paperboard  and  paperboard  products,  (3)  nonpaper  prod- 
ucts of  woodpulp,  and  (4)  miscellaneous  wood-fiber  products. 

Potential  demand  for  veneer  products  has  been  considered  in  three  segments:  (1)  ply- 
wood used  in  construction,  (2)  plywood  and  veneer  products  used  for  shipping  purposes, 
and  (3)  veneer  products  used  in  manufacture. 

The  various  other  classes  of  timber  products  considered  separately  include:  (1) 
cooperage  logs  and  bolts,  (2)  piling,  (3)  poles,  (4)  fence  posts,  (5)  hewn  railroad  ties, 

(6)  round  and  split  mine  timbers,  (7)  all  other  industrial  wood,  and  (8)  fuelwood. 

ESTIMATES  OF  POTENTIAL  DEMAND  FOR  LUMBER 

The  estimates  of  potential  demand  for  lumber  were  developed  by  analysis  of  its 
major  end-uses.  The  intensity  of  treatment,  unfortunately,  is  much  less  uniform  than 
would  be  desirable  because  of  the  lack  of  adequate  basic  information  on  the  volume  of 
lumber  consumed  in  a number  of  important  end-uses. 

New  Residential  Construction 


The  future  annual  requirement  (and  prospective  economic  demand)  for  new  dwelling 
units,  both  nonfarm  and  farm,  has  been  estimated  as  follows: 

Year  Thousand  units 


1960 

1965 

1970 

1975 


1,  300 
1,  600 
1, 900 

2,  200 


2000 2,400 

Translation  of  the  estimated  potential  demand  for  new  housing  into  corresponding  poten- 
tial demand  for  lumber  that  might  be  used  in  its  construction  involves  the  problem  of 
estimating  what  the  average  lumber  content  per  dwelling  unit  might  be. 

Estimates  of  average  lumber  content  per  dwelling  unit  built  at  various  times  from 
1900  to  1953  have  been  made  by  a number  of  agencies.  Such  estimates  have  been  based 
on  sampling  surveys  of  one  kind  or  another.  The  results  are  summarized  in  table  19. 

One  problem  in  the  interpretation  of  these  lumber -content  estimates  is  that  no  two  of 
them  are  strictly  comparable.  Those  made  by  Stanford  Research  Institute  are  the  aver- 
age for  all  dwelling  units  with  housekeeping  facilities  and  include  detached  garages  and 
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Lumber  consumed  in  construction,  1952,  and  potential  demand,  1975  and  2000 


TABLE  19- — Summary  of  various  estimates  of  average  limber  content  per  dwelling  unit  con- 
structed at  specified  times 


Agency 

Year  to 
which 
estimate 
applied 

Lumber  content  per  unit 

Single-unit 

structures 

Multiunit 

structures 

Average, 
all  structures 

Forest  Service1 

About  1900 

Board  feet 

18,200 

Board  feet 

10,000 

Board  feet 

17,400 

Stanford  Research  Institute2 

1920 

— 

— 

18,900 

Forest  Service1 

1920-29 

— 

— 

14 , 200 

Stanford  Research  Institute2 

1930 

— 

— 

15,400 

Stanford  Research  Institute2 

1940 

— 

— 

13 , 900 

Housing  and  Home  Finance  Agency3 

1950 

10,500 

— 

— 

Stanford  Research  Institute2 

1950 

— 

— 

11,700 

Stanford  Research  Institute2 

1953 

— 

— 

10,500 

XU.  S.  Forest  Service.  LUMBER  REQUIREMENTS  FOR  NONFARM  RESIDENTIAL  STRUCTURES,  U.  S. 
Dept.  Agr.  Misc . Pub.  347,  p.  17-  1939.  These  estimates  may  include  lumber  used  for  de- 
tached garages  and  other  accessories.  The  report  is  not  clear  on  this  matter. 

2Stanford  Research  Institute.  AMERICA'S  DEMAND  FOR  WOOD,  1929-1975,  p.  35.  Weyerhauser 
Timber  Co.,  Tacoma,  Wash.  1954.  These  estimates  all  contain  lumber  used  for  detached 
garages  and  other  accessories. 

3U.  S.  Housing  and  Home  Finance  Agency.  MATERIALS,  USE  SURVEY,  pp.  18-19.  1953.  Excludes 
lumber  used  in  construction  of  detached  garages,  porches,  and  other  accessories. 

other  accessories  built  at  the  time  the  dwelling  was  constructed.  The  estimate  of  the 
U.  S.  Housing  and  Home  Finance  Agency,  applies  only  to  single -family  houses  built  in 
the  first  half  of  1950  and  excludes  detached  garages  and  accessories.  The  Stanford  Re- 
search Institute  study  indicates  that  the  volume  of  lumber  used  in  such  accessories  in 
1953,  averaged  about  400  board  feet  per  dwelling  unit.55 

A complication  arises  from  the  fact  that  multi -unit  structures  generally  contain 
much  less  lumber  than  single-unit  houses.  But  this  factor  is  now  of  much  less  impor- 
tance than  formerly.  Judging  from  the  data  available  for  1954,  not  more  than  10  percent 
of  the  total  (nonfarm  and  farm)  dwelling  units  built  in  that  year  were  in  multi-unit  struc- 
tures. Even  though  multi-unit  structures  may  average  one-half  the  lumber  content  of 
single-unit  structures,  at  10  percent  of  the  total  units  built,  they  would  lower  the  overall 
average  lumber  content  by  only  5 percent.  This  is  not  enough  to  be  of  major  concern. 

T aking  these  considerations  into  account,  it  seems  more  than  likely  that  the  average 
lumber  content  of  dwelling  units  in  1952,  including  garages  and  other  accessories  in- 
cluded in  the  original  building  job,  was  about  10,  000  board  feet.  That  volume  is  appar- 
ently between  50  and  60  percent  of  average  lumber  content  of  dwelling  units  built  30 
years  ago. 


The  question  of  what  the  average  lumber  content  is  likely  to  be  in  the  futur e is 
rather  complicated.  A substantial  part  of  the  decrease  in  average  lumber  content  per 
dwelling  unit  during  the  past  thirty  years  has  been  due  not  to  displacement  of  lumber  by 
other  materials  but  to  decrease  in  the  average  size  of  unit56  and  to  the  elimination  of 
porches  and  other  accessories . Those  trends  have  now  probably  run  their  full  course. 


55  AMERICA'S  DEMAND  FOR  WOOD,  1929  - 1975,  Page  35.  This,  of  course,  is  an 
overall  average  which  includes  many  units  that  have  no  garage  or  other  accessories . 

56  Stanford  Research  Institute  estimates  that  the  average  cubic-foot  content  of  dwell- 
ing units  decreased  by  32  percent  in  the  period  1920  - 1953.  See  AMERICA'S  DEMAND 
FOR  WOOD,  1929  - 1975.  Page  30. 
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Because  of  the  larger  families  that  are  now  more  common  than  ten  to  twenty  years  ago, 
there  is  little  probability  of  further  reduction  in  average  size  of  unit.  In  fact,  there  is 
more  likelihood  that  the  average  size  of  unit  will  increase  somewhat. 

The  other  major  cause  of  the  decrease  in  the  average  lumber  content  per  dwelling 
unit  has  been  the  displacement  of  lumber  by  plywood,  wood-fiber  board,  paperboard,  and 
various  nonwood  materials.  That,  of  course,  has  been  due  to  the  continuing  increase  of 
lumber's  real  price  and  to  various  other  factors.  In  these  product-by-product  estimates 
of  potential  demand,  it  has  been  assumed  that  such  factors  will  continue  to  operate  as 
they  have  during  the  past  twenty  to  thirty  years.  On  that  basis,  the  average  lumber  con- 
tent per  dwelling  unit  would  be  expected  to  decrease  to  a considerable  extent  by  1975  and 
still  further  by  2000.  How  much  that  decrease  might  be  is  very  much  a matter  of  judg- 
ment. 

The  most  intensive  analysis  of  architectural  and  other  trends  that  have  a bearing  on 
this  matter  is  the  one  done  by  Stanford  Research  Institute.  On  the  basis  of  its  study,  the 
Institute  has  estimated  average  lumber  content  as  follows:  57 

Per  dwelling  units 


Y ear  (board  feet) 


1953 10, 500 

1960 9,950 

1965 9,600 

1970 9,100 

1975 8,700 


These  Stanford  Research  Institute  estimates  of  future  average  lumber  content,  as- 
suming a further  substantial  increase  of  real  price  of  lumber  and  continuing  competition 
by  substitute  materials,  seem  to  be  rather  high- - especially  for  I960.  For  purposes  of 
the  present  study,  lumber -content  factors  considerably  lower  have  been  used.  These  are 
as  follow: 


Per  dwelling  units 


Y ear  (board  feet) 

1952 10, 000 

I960 9,000 

1965 8,500 

1970 8,000 

1975 7,500 

2000 7,000 


The  assumed  virtual  stabilization  of  average  lumber -content  per  unit  after  1975  rests  on 
the  assumption  that  the  annual  demand  for  new  housing  (as  reflected  by  the  population 
projections  used  in  this  study)  would  also  be  stabilized.  That  assumption,  as  previously 
noted,  may  or  may  not  be  valid.  If  demand  for  new  housing  should  continue  to  increase 
fairly  rapidly  after  1975  by  reason  of  sustained  high  birthrates,  there  would  probably  be 
a larger  decrease  of  average  lumber  content  per  dwelling  unit.  With  more  dwelling  units 
required,  however,  the  total  demand  for  lumber  might  be  not  less  than  for  the  stabilized 
situation.  Conceivably,  it  might  be  higher. 

Using  the  lumber -content  factors  mentioned  above,  the  estimates  of  potential  lumber 
demand  for  new  housing  at  specified  future  dates  would  be  as  follows: 

57AMERICA'S  DEMAND  FOR  WOOD,  1929  - 1975,  Page  35. 
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Y ear 


Billion  bd.  ft. 


1952 --■ 

- - 12.7 

1960  - - ■ 

--  -11.7 

1965  ---  

. 13.  6 

1970  - - --  • 

15.  2 

1975  - - 

16.  5 

2000  - - --■ 

- ---  --  16.8 

These  estimates  include  detached  garages  and  other  accessories  normally  a part  of  the 
initial  building  job. 

New  Nonresidential  Construction,  Excluding  Railroad  and  Farm 

Estimates  of  1975  and  year-2000  expenditures  for  new  nonresidential  construction, 
consistent  with  the  population  and  gross  national  product  assumptions  of  this  study,  were 
presented  above.  Those  estimates  ($35  billion  and  $60  billion  respectively)  provide  a 
basis  for  the  estimates  of  potential  demand  for  lumber  that  might  be  used  in  such  con- 
struction. While  it  is  true  that  estimates  based  on  material-use  per  dollar  of  expenditure 
are  subject  to  rather  wide  margins  of  error,  the  information  presently  available  pre- 
cludes the  use  of  estimating  methods  that  would  give  better  results. 

The  U.  S.  Department  of  Commerce,  from  time  to  time,  has  made  studies  and 
limited  field  surveys  of  the  quantities  of  various  types  of  materials  used  in  the  several 
types  of  construction.  Wartime  experience,  when  most  materials  were  under  allocation 
control,  has  also  been  a source  of  information.  The  Department's  latest  estimates  of 
quantities  of  materials  used  in  construction  are  for  1950. 58  Those  estimates,  for  purposes 
of  the  present  study,  have  been  converted  to  board  feet  per  dollar  of  expenditure  and  ad- 
justed to  take  account  of  construction-cost  changes  between  1950  and  1 9 5 3 ,5 9 

The  quantities  of  lumber  used  per  dollar  of  construction  expenditure  (at  the  1953 
construction  costs)  are  estimated  as  follows: 

Class  of  construction  Board  feet  per  dollar 

Private: 

Industrial  buildings1 

Commercial  buildings 

Other  nonresidential  buildings 

Public  utilities  other  than  railroad 
All  other  private 


Public: 

Public  buildings .267 

Military  facilities • 718 

Highways  • 171 

Sewer  and  water • 204 

Public  service  enterprises • 147 

Conservation  and  development .203 

All  other  public ■ 170 

Weighted  average:  .290 


■'•Includes  publicly  owned  industrial  buildings  such  as  atomic  energy  facilities. 

^CONSTRUCTION  AND  CONSTRUCTION  MATERIALS,  August  1950,  Pages  9 - 13. 
59  This  adjustment  has  been  made  by  use  of  the  Department  of  Commerce  implicit 
deflators  used  to  convert  current  annual  expenditures  for  various  kinds  of  construction 
to  a constant-dollar  basis. 


0.285 
. 368 
. 370 
. 250 
. 015 
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On  the  basis  of  these  factors  and  the  Department  of  Commerce  estimates  of  construction 
expenditure  (table  10,  page  32  ) the  quantity  of  lumber  used  in  new  nonr esidential  con- 
struction, other  than  railroad  and  farm,  in  1952  is  estimated  at  6,  000  million  board 
feet.60 

Technological  and  other  changes  in  nonr  esidential  construction  in  the  past  fifty  years 
have  certainly  resulted  in  drastic  reductions  in  lumber -use  per  dollar  of  construction 
expenditure.  Some  of  those  changes  were  discussed  in  Chapter  V.  Looking  to  the  future, 
on  the  assumption  that  there  will  be  a continuation  of  the  upward  trend  in  real  price  of 
lumber,  it  would  be  expected  that  lumber -use  per  dollar  of  expenditure  will  decrease 
still  further.  There  is,  however,  a probability  that  such  decrease,  percentagewise,  may 
be  less  drastic  than  it  has  been  in  the  past  for  the  reason  that  substitution  of  other  mate- 
rials for  present  uses  of  lumber  may  be  more  difficult.  Stanford  Research  Institute,  in  a 
survey  of  1,  000  large  nonr  esidential  contractors,  has  found  that  lumber  now  used  in  non- 
residential  construction  is  distributed  as  follows:61 

Use  Percent 


Concrete  forms 58 

Framing  and  trim 20 

Scaffolding 10 

Bracing,  shoring,  decking 9 

Temporary  buildings,  skids,  and  other  uses 3 

Total 100 


While  plywood  and  hardboard  are  used  extensively  as  surface  materials  in  concrete 
forms,  neither  one  takes  the  place  of  lumber  as  framing  and  bracing  material  in  con- 
crete forms.  This  is  one  indication  of  the  difficulties  that  may  be  encountered  in  further 
drastic  substitution  of  other  materials  for  lumber  in  nonresidential  construction. 

The  choice  of  lumber -use  factors  that  might  be  applicable  in  nonresidential  construc- 
tion in  1975  and  in  2000  is  inevitably  a matter  of  judgment.  For  purposes  of  the  present 
study,  it  is  assumed  that  there  will  be  a uniform  reduction  of  30  percent  during  the  period 
1953  - 1975  and  a reduction  of  55  percent  during  the  period  1953  - 2000.  On  that  basis, 
the  future  factors  would  be: 

60The  Stanford  Research  Institute  estimate  of  1953  lumber  consumption  in  non- 
residential construction  (including  railroad  but  not  farm)  is  considerably  higher--7,  213 
million  board  feet.  The  inclusion  of  railroad  construction  would  account  for  only  a small 
part  of  this  difference  in  estimates. 

The  1953  lumber-use  factors  used  by  the  Institute  were  based  on  its  own  survey  of 
nonresidential  construction.  Some  of  the  Institute's  factors  appear  to  be  on  the  high  side 
(AMERICA'S  DEMAND  FOR  WOOD,  1929  - 1975,  Page  43).  It  is  difficult,  for  example,  to 
understand  why  construction  of  hospital  and  other  institutional  buildings  would  absorb 
0.400  board  feet  per  dollar  while  educational  buildings  would  absorb  only  0.295  board 
feet.  It  is  equally  difficult  to  conceive  how  highway  construction  would  absorb  almost  as 
much  per  dollar  of  expenditure  as  educational  buildings  - -0.  277  board  feet  against  0.295. 
The  corresponding  factors  based  on  Department  of  Commerce  data  are:  hospital  and  other 
institutional,  0.124;  educational  buildings,  0.321;  highways,  0.171. 

61AMERICA'S  DEMAND  FOR  WOOD,  1929  - 1975,  Page  42. 
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Class  of  construction 


Board  feet  per  dollar 
1975  2000 


Private: 

Industrial  buildings  

Commercial  buildings 

Other  nonr esidential  buildings 

Public  utilities 

All  other  private 

Public: 

Public  buildings 

Military  facilities 

Highways 

Sewer  and  water 

Public  service  enterprises 

Conservation  and  development 
All  other  public 

Weighted  average 


0.  200 
. 258 
. 259 
. 175 
. 011 


. 187 
. 503 
. 120 
. 143 
. 103 
. 142 
.119 


. 203 


0.  128 
. 1 66 
. 167 
. 113 
. 007 


. 120 
. 323 
. 077 
. 092 
. 066 
. 091 
. 077 


. 131 


Application  of  these  factors  to  estimated  expenditures  for  new  nonr  esidential  construction 
in  1975  and  2000  (table  11,  page  35)  indicates  a potential  lumber  demand  of  about  7,  000 
million  board  feet  by  1975  62  and  about  8,  000  million  by  the  year  2000. 


Maintenance  and  Alteration  of  Residential  Structures 


Expenditures  for  maintenance,  repair,  alteration,  and  additions  to  residential  struc- 
tures (including  farm  residences)  has  been  estimated  above  at: 


Year  Billion  dollars 


1953 6.6 

1975 9.3 

2000 13.0 


Translation  of  the  expenditure  estimates  into  potential  demand  for  lumber  that  might  be 
used  for  these  purposes  involves  application  of  lumber -use-per -dollar  factors.  Very  little 
survey  work  has  yet  been  done  in  this  field  of  lumber  use.  Consequently,  any  factors  that 
may  be  applied  must  rest  principally  on  judgment. 

Lumber  use  in  new  residential  construction  in  1953  was  apparently  about  1 board  foot 
per  dollar  of  construction  expenditure.  It  seems  likely  that  alterations  and  additions  may 
involve  about  that  same  amount  of  lumber  use. 

Residential  maintenance  and  repair,  on  the  other  hand,  involves  a relatively  large 
amount  of  exterior  painting  and  interior  redecorating  in  which  little  or  no  lumber  is  used. 
On  the  basis  of  such  reasoning,  it  would  seem  that  maintenance  and  repair  might  not  re- 
quire more  than  half  as  much  lumber  per  dollar  of  expenditure  as  alteration  and  additions. 

62The  corresponding  1975  estimate  by  Stanford  Research  Institute  (including  a small 
amount  of  lumber  for  new  construction  by  railroads)  is  4,  675  million  board  feet.  The 
wide  difference  between  the  SRI  estimate  and  the  higher  one  developed  in  this  study  is  due 
chiefly  to  the  fact  that  the  SRI  estimate  of  1975  expenditures  for  new  nonr  esidential  con- 
struction is  extremely  low.  For  discussion  of  this  point,  see  page  34  above. 

The  1975  lumber -use  factors  applied  by  SRI  for  new  nonr  esidential  construction 
other  than  farm  imply  a weighted  average  of  0.  195  board  feet  per  dollar  of  expendi- 
ture. That  average  is  not  much  less  than  the  0.203  board  feet  per  dollar  weighted 
average  of  factors  used  in  this  study. 
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Use  of  lumber  per  dollar  of  expenditure  for  all  maintenance,  repair,  alteration,  and 
additions  is  estimated  at  0.585  board  feet  per  dqllar  of  expenditure. 

As  the  older  housing  with  its  higher  lumber  content  per  unit  gradually  drops  out  of 
the  housing  inventory  and  is  replaced  by  new  housing  with  less  lumber  content,  there 
may  be  some  decrease  in  the  lumber-use  per  dollar  factor.  On  the  other  hand,  the  do- 
it-yourself  trend  which  probably  results  in  higher  standards  of  maintenance  and  more 
general  use  of  lumber  and  other  timber  products  would  work  in  the  opposite  direction.  It 
seems  most  likely  that  lumber -use  per  dollar  of  expenditure  may  be  sustained  fairly  well. 
The  assumed  increase  of  real  price  of  lumber  would  have  some  effect  but  probably  less 
than  in  some  other  fields  of  lumber  use. 

These  considerations  support  the  belief  that  the  lumber-use  factor  in  the  future  may 
be  about  0.45  board  feet  per  dollar  of  expenditure.  On  such  a basis,  the  demand  for  lum- 
ber used  in  maintenance,  repair,  alteration,  and  additions  to  residential  structures 
might  be: 


Y ear 


Billion  bd.  ft. 


1952 3.9 

1975 4.2 

2000 5.9 

Nonr esidential  Maintenance  Excluding  Railroad  and  Farm 

Estimated  expenditures  for  nonr  esidential  maintenance  and  repair  (not  including 
railroad  and  farm)  has  been  estimated  above  as  follows: 


Year  Billion  dollars 


1953 6.6 

1975 11.2 

2000 19.2 


Information  on  use  of  lumber  in  this  field  is  just  as  scarce  as  in  the  case  of  residential 
structures.  Lacking  any  better  evidence  on  lumber-use  per  dollar  expended,  it  has  been 
assumed  that  the  factors  are  about  the  same  as  for  new  construction  and  that  there  will 
be  the  same  decrease  as  time  goes  on.  Those  factors  are  as  follows: 


Y ear  Board  feet  per  dollar 


1953-- 0.290 

1975 .203 

2000 - .131 


On  such  a basis  the  potential  demand  for  lumber  for  use  in  nonr  esidential  maintenance  and 
repair  would  be: 


Y ear 


Billion  bd.  ft. 


1953 1.9 

1975 2.3 

2000 2.5 

For  Use  by  Railroads,  Including  Maintenance 

About  5 percent  of  the  lumber  consumed  in  the  United  States  in  recent  years  has  been 
utilized  by  the  railroads.  Of  an  estimated  total  volume  of  lumber  used  by  the  railroads  in 
1952  of  1.9  billion  board  feet,  about  63  percent  was  in  the  form  of  crossties,  switch 
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ties,  and  bridge  ties,  about  22  percent  went  into  freight-car  construction  and  repair,  and 
the  remaining  15  percent  was  used  for  the  construction  and  maintenance  of  buildings, 
bridges,  crossings,  fences,  and  similar  facilities. 

C rossties 

The  existing  information  on  the  number  of  crossties  laid  annually,  1940-52  (by  rail- 
roads that  report  such  data  to  the  Interstate  Commerce  Commission)  is  summarized  in 
table  20.  These  Interstate  Commerce  Commission  statistics  include  all  ties  laid  by  Class 
I railroads  both  in  replacement  and  in  new  track  mileage.  For  Class  II,  Class  III,  and 
Switching  and  Terminal  railroads,  these  statistics  include  only  crossties  laid  in  replace- 
ment. They  do  not  include  those  laid  in  new  trackage. 

The  Interstate  Commerce  Commission  figures,  further,  do  not  include  crossties  laid 
oy  those  electric  railroads  that  are  not  part  of  steam  railroad  systems,  or  by  proprie- 
tary, circle,  or  unofficial  railroads.  The  total  crosstie  consumption  not  included  in  the 
Interstate  Commerce  Commission  statistics  probably  amounts  to  between  1.5  and  2.0 
million  pieces. 

A rough  confirmation  of  this  last  estimate  is  available  from  the  reports  of  number  of 
crossties  treated  annually  by  wood  preserving  plants  (table  20).  During  the  13 -year 
period  1940-52,  the  treating  plants  processed  582.5  million  crossties.  In  the  same  pe- 
riod, those  railroads  reporting  to  ICC  laid  543.3  million  treated  ties.  The  difference 
between  reported  number  of  ties  treated  and  reported  number  of  treated  ties  laid  during 
the  period  is  39.2  million  or  an  annual  average  of  3 million.  There  has  been  a small 
export  of  treated  crossties,  but  this  is  partially  offset  by  the  number  of  untreated  ties 
laid  by  railroads  that  do  not  report  their  tie-laying  activities  to  Interstate  Commerce 
Commission. 

On  the  basis  of  the  evidence  just  presented,  the  number  of  crossties  laid  by  all  rail- 
roads in  1952  is  estimated  at  38  million,  or  1.5  million  more  than  was  reported  to  ICC. 

The  number  of  crossties  that  will  be  required  by  the  railroads  in  the  future  depends 
on  a number  of  factors:  (1)  mileage  of  track  operated,  (2)  volume  of  traffic  and  mainte- 
nance standards  necessary  to  sustain  that  traffic,  (3)  average  service  life  of  crossties, 
and  (4)  mileage  of  new  tracks  laid. 

Track  operated.  The  mileage  of  track  operated  at  the  end  of  each  year  by  Class  I, 
Class  II,  Class  III  railroads,  and  by  switching  and  terminal  companies  has  been  esti- 
mated by  the  Interstate  Commerce  Commission  as  shown  in  table  21.  Track  mileage  of 
these  railroads  reached  apeak  of  411  thousand  miles  in  1930.  In  the  10-year  period 
1930-40,  there  was  a net  decrease  of  26  thousand  miles,  or  an  average  of  2.6  thousand 
miles  per  year.  In  the  1940-52  period,  there  was  a net  decrease  of  1 1 thousand  miles  or 
an  annual  average  of  916  miles  per  year.  In  view  of  this  record,  it  seems  most  likely 
that  there  will  be  some  further  reduction  in  mileage  of  maintained  railroad  track  during 
the  period  1952-75.  But  it  would  probably  be  a mistake  to  expect  still  further  decline  in 
railroad  mileage.  In  spite  of  competition  by  other  modes  of  transportation,  the  railroads 
are  and  will  probably  remain  the  major  carrier  of  goods.  Despite  competition  by  other 
carriers,  the  ton-miles  of  rail  freight  continues  to  increase.  If  population  of  the  United 
States  increases  by  100  million,  and  the  output  of  goods  continues  to  expand  as  expected, 
the  railroad  network  will  probably  have  to  be  expanded  to  some  extent. 

With  these  considerations  in  mind,  the  mileage  of  all  railroad  track,  including 
electric,  proprietary,  circle,  and  unofficial  railroads  in  1952,  1975,  and  2000  has  been 
estimated  as  follows: 
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Y ear 


Thousand  miles  of  track 


Total 


Laid  with  Laid  with  switch 

crossties  and  bridge  ties 


1952 1390  363  27 

1975 376  350  26 

2000 400  372  28 


^^This  figure  includes  an  estimated  16,  000  miles  of  electric,  proprietary,  circle,  and 
unofficial  railroads.  Only  apartof  these  roads  file  any  report  with  the  Interstate  Commerce 
Commission.  Those  that  did  file  reports  in  1951  reported  operation  of  1 0,  442  miles  of  road. 
The  estimate  of  16,  000  miles  of  track  takes  account  of  the  fact  that  miles  of  track  of  the  report- 
ing railroads  would  be  somewhat  greater  than  miles  of  road,  and  also  of  the  fact  that  many 
such  railroads  do  not  report  at  all  to  the  Interstate  Commerce  Commission. 


TABLE  20. — Number  of  crossties  laid,  as  reported  to  Interstate  Commerce  Commission  1940- 
52;  number  of  crossties  reported  treated  1940-54;  apparent  available  supply  1940-52 


Year 

Crossties  reported 

laid1 

Crossties 

reported 

treated3 

Apparent 

available 

supply4 

Total 

Untreated2 

Treated 

Million 

Million 

Million 

Mi  ll  ion 

Mill  ion 

1940 

49.2 

7.2 

42.0 

42.7 

49.9 

1941 

53.9 

6.7 

47.2 

47.7 

54.4 

1942 

56.7 

5.7 

51.0 

54.2 

59.9 

1943 

52.4 

4.8 

47.6 

48.2 

53.0 

1944 

54.4 

3.8 

50.6 

53.0 

56.8 

1945 

49.5 

3.2 

46.3 

46.7 

49.9 

1946 

43.1 

2.7 

40.4 

45.7 

48.4 

1947 

43.3 

2.5 

40.8 

47.9 

50.4 

1948 

43.6 

2.4 

41.2 

41.2 

43.6 

1949 

35.9 

1.9 

34.0 

40.0 

41.9 

1950 

35.6 

1.6 

34.0 

36.5 

38.1 

1951 

34.8 

1.7 

33.1 

36.8 

38.5 

1952 

36.5 

1.4 

35.1 

41.9 

43.3 

1953 

(5) 

(5) 

(5) 

39.4 

(5) 

1954 

(5) 

(5) 

(5) 

33.5 

(5) 

1U.  S.  Interstate  Commerce  Commission,  STATISTICS  OF  RAILWAYS  IN  THE  UNITED  STATES. 

Includes  all  crossties  laid,  both  in  replacement  and  in  new  tracks,  by  the  Class  I rail- 
roads, but  only  ties  laid  in  replacement  by  the  Class  II  railroads.  Class  III  railroads, 
and  the  switching  and  terminal  companies . 

Does  not  include  any  of  the  ties  laid  by  electric,  proprietary,  circle,  or  unofficial 
railroads.  Many  of  these  roads  do  not  report  to  the  Interstate  Commerce  Commission.  Those 
that  do  report  to  ICC  operated  10,442  miles  of  track  in  1951. 

2 Includes  estimated  number  of  untreated  ties  laid  in  replacement  by  Class  II  and  Class 
III  railroads  and  by  switching  and  terminal  companies  based  on  ratio  of  untreated  to 
treated  ties  laid  by  Class  I railroads. 

3U.  S.  Forest  Service  and  American  Wood  Preservers  Association,  WOOD  PRESERVATION  STA- 
TISTICS. 

4Number  of  ties  reported  treated  plus  number  of  untreated  ties  laid.  Still  does  not  in- 
clude the  untreated  ties  that  may  be  laid  in  new  track  by  Class  II,  Class  III  railroads, 
switching  and  terminal  companies  nor  the  untreated  ties  laid  by  electric,  proprietary, 
circle,  and  unofficial  railroads. 

5Data  not  yet  available. 
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TABLE  21. — Mileage  of  track  operated  by  Class  I,  Class  II,  and  Class  III  steam  railroads 
and  by  switching  and  terminal  companies,  estimated  mileage  of  track  laid  with  cross- 
ties  and  with  switch  and  bridge  ties,  1927-52 


Year 

Miles  operated1 

Miles  laid  with: 

Crossties2 

Switch  and  bridge  ties 

T ho  us  and 

Thous and 

Thousand 

1927 

406 

380 

26 

1928 

409 

382 

27 

1929 

410 

383 

27 

1930 

411 

384 

27 

1931 

410 

383 

27 

1932 

408 

381 

27 

1933 

405 

378 

27 

1934 

402 

375 

27 

1935 

398 

372 

26 

1936 

395 

369 

26 

1937 

393 

367 

26 

1938 

390 

364 

26 

1939 

387 

361 

26 

1940 

385 

359 

26 

1941 

382 

356 

26 

1942 

379 

353 

26 

1943 

378 

352 

26 

1944 

377 

351 

26 

1945 

377 

351 

26 

1946 

377 

351 

26 

1947 

376 

350 

26 

1948 

376 

350 

26 

1949 

376 

350 

26 

1950 

375 

349 

26 

1951 

375 

349 

26 

1952 

374 

348 

26 

XU.  S.  Interstate  Commerce  Commission,  STATISTICS  OF  RAILWAYS  IN  THE  UNITED  STATES.  Does 
not  include  the  mileage  of  track  operated  by  electric  railroads  (other  than  electrified 
mileage  of  steam  railroad  systems),  proprietary,  circle,  and  unofficial  railroads. 

2Estimate  based  on  ratio  of  mileage  laid  with  crossties  to  mileage  laid  with  switch  and 
bridge  ties  in  Class  I railroads,  as  reported  to  Interstate  Commerce  Commission. 

While  track  mileage  has  been  decreasing  (and  may  continue  to  decrease  for  a while), 
the  intensity  of  track  use  has  been  increasing  quite  rapidly.  For  the  Nation's  railroad 
system  as  a whole,  revenue  ton-miles  per  mile  of  road  averaged  735  thousand  in  1900. 
By  1925  that  average  was  1,  614  thousand  ton-miles,  or  more  than  double  the  1900  aver- 
age. By  1950,  it  had  risen  to  2,497  thousand  ton-miles  per  mile  of  road.63  This  latter 
55  percent  increase  in  traffic  density  occurred  despite  the  competition  offered  by  motor 
trucks  and  pipelines.  Unless  some  new  form  of  transportation  appears,  rail  traffic 
density  may  well  increase  by  another  50  percent  or  more  by  1975,  and  it  may  double  by 

63  Interstate  Commerce  Commission,  STATISTICS  OF  RAILROADS  IN  THE  UNITED 
STATES,  p.  157,  1951. 
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2000.  This  increase  in  traffic  density  has  demanded  heavier  rolling  stock,  heavier  rail, 
and  larger  crossties.  The  average  volume  of  crossties  treated  in  1916  was  about  32 
board  feet.  By  1952  the  average  had  increased  to  38  board  feet.  It  is  estimated  that 
average  volume  per  tie  will  increase  to  40  board  feet  by  1975  and  to  42  board  feet  by 
2000.  In  1910  most  of  the  railroad  track  in  the  United  States  was  laid  with  ties  spaced 
two  feet  from  center  to  center  or  2,  640  ties  per  mile.  By  1930  the  average  number  of 
ties  per  mile  had  increased  to  2,  988.  By  1952  it  had  increased  to  about  3,  007.  It  is  esti- 
mated that  the  average  by  1975  will  be  about  3,  010  and  by  2000  it  may  be  3,  020.64 

Service  Life  of  Ties.  Average  service  life  of  crossties  has  been  increased  from  a 
maximum  of  about  10  years  to  30  or  more  years  by  preservative  treatment.  By  1951 
some  94.9  percent  of  all  ties  under  Class  I railroads  were  treated  material.  Of  all 
crossties  laid  by  Class  I,  Class  II,  and  Class  III  railroads  in  1952,  96.  2 percent  were 
treated.  But  there  are  still  about  70  million  untreated  ties  under  rails  in  the  United 
States.  Most  of  these  will  have  to  be  replaced  within  the  next  ten  years.  Treatment  of 
ties  to  retard  decay  is  the  solution  to  only  a part  of  the  problem.  With  the  increase  of 
traffic  density  and  heavier  rolling  stock,  the  problem  of  mechanical  failure  grows  more 
serious.  A study  of  400,  000  ties  made  by  one  railroad  shows  the  following  causes  of 
failure:  plate  cut  33  percent,  shatter  29  percent,  split  24  percent,  accident  6 percent, 
decay  5 percent,  ring  separation  2 percent,  breaks  1 percent. 

With  the  increase  in  mechanical  wear  to  contend  with,  it  does  not  seem  likely  that 
the  average  service  life  of  crossties  will  be  extended  very  much  beyond  what  it  now  is. 
On  the  basis  of  1948-52  tie  replacements  in  track  of  Class  I railroads,  the  present  aver- 
age service  life  of  ties  is  about  31.7  years.  It  has  been  assumed  that  the  average  in  1975 
and  in  2000  will  be  33  years. 

New  Track  Laid.  Information  on  mileage  of  new  track  laid  annually  is  available  only 
for  the  Class  I railroads.  That  mileage  during  the  period  1940-52  has  been  as  follows:®5 


Year 

Miles  laid 

Year 

Miles  laid 

1940 

_ 697 

1947-  

1,202 

1941---  

1,  147 

1948 

- 1,433 

1942--  

1,876 

1949 

1,096 

1943 

1,623 

1950 

1,090 

1944  

1,246 

1951 

1,387 

1945 . 

1,  119 

1952---  -- 

--  - ---  1,538 

1946 

1,065 

The  average  mileage  laid  annually  during  this  13 -year  period  by  the  Class  I railroads  was 
1, 271  miles.  With  the  inclusion  of  all  other  railroads,  the  average  must  have  been  some- 
where near  1,  500  miles.  It  is  assumed  that  the  1975  mileage  of  new  tracks  laid  may  be 
about  1, 500  miles  and  that  the  average  in  the  year  2000  may  be  about  2,  000  miles. 

Total  Crosstie  Requirement.  On  the  basis  of  the  analysis  presented  above  the  esti- 
mates of  crosstie  requirements  in  1975  and  2000  are  as  follows: 


64  It  is  quite  possible  that  these  estimates  may  prove  to  be  too  conservative.  At  least 
one  major  railroad  has  installed  3,  250  ties  per  mile  in  new  track. 

65  Interstate  Commerce  Commission,  STATISTICS  OF  RAILWAYS  IN  THE  UNITED 
STATES. 
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Item 

1975 

2000 

Miles  of  track  laid  with  crossties 

thousand 

350 

372 

Average  crossties  per  mile 

number 

3,  010 

3,  020 

Number  of  ties  in  use 

million 

1,  054 

1,  123 

Average  life  of  crossties 

years 

33 

33 

Replacement  requirement 

million 

32 

34 

New  track  laid  on  crossties 

miles 

1, 400 

1,850 

Crossties  per  mile 

number 

3,  010 

3,  020 

Crossties  laid  in  new  track 

million 

4 

6 

Total  crossties  requirement 

do . 

36 

40 

Sawn  ties 

number 

33 

40 

Hewed  ties 

do . 

3 

— 

The  lumber  equivalent  of  33  million  sawed  crossties  at  40  board  feet  per  tie  would 
amount  to  1,  3Z0  million  board  feet.  This  is  the  estimated  1975  potential  demand  for 
sawn  railroad  ties.  The  corresponding  estimate  for  year  2000,  based  on  42  board  feet 
average  volume  per  tie  is  1,  680  million  board  feet. 

Sawed  and  hewn  ties.  Fifty  years  ago  about  thr ee -fourths  of  all  crossties  consumed 
annually  were  the  hewn  variety.  Since  that  time  the  hewn-tie  portion  of  tie  consumption 
has  been  shrinking  quite  rapidly.  In  reporting  on  crossties  treated  in  1952,  the  wood 
preserving  companies  made  a breakdown  between  hewn  ties  and  sawed  ties  for  76  percent 
of  their  output.  They  reported  7 million  hewn  ties  treated.  Since  this  reporting  covered 
only  76  percent  of  all  ties  treated,  and  since  there  are  a good  many  untreated  hewn  ties 
laid,  it  has  been  estimated  that  total  hewed  tie  consumption  in  1952  was  about  10  million. 
The  corresponding  reports  by  the  treating  plants  in  1953  covered  94  percent  of  their  out- 
put and  the  number  of  hewn  ties  treated  was  down  to  5.5  million.  In  1954  reports  covered 
88  percent  of  output,  and  reported  3.  0 million  hewn  ties  treated.66  In  view  of  the  recent 
almost-complete  coverage  in  treating  plant  reports  and  the  comparatively  sm^ll  number 
of  untreated  ties  laid  (both  hewn  and  sawed),  it  seems  likely  that  hewn-tie  consumption 
in  1954  was  down  to  4 million  ties  or  less.  On  the  basis  of  this  evidence,  the  hewn  tie 
demand  for  1975  has  been  estimated  at  3 million.  It  has  been  assumed  that  by  year  2000 
hewn  ties  will  have  disappeared  from  the  picture. 

Switch  and  Bridge  Ties 

The  average  annual  replacement  of  switch  and  bridge  ties  per  mile  of  Class  I rail- 
road track  laid  on  such  ties  during  the  period  1948-52  amounted  to  4,250  board  feet 
mile.67  Assuming  that  this  average  replacement  rate  is  generally  applicable  to  the  total 
mileage  of  railroad  track  laid  on  switch  and  bridge  ties,  the  estimated  volume  of  these 
ties  laid  in  replacement  in  all  railroads  in  1952  is  115  million  board  feet.  As  roadbed  is 
improved  to  carry  heavier  rail,  there  will  probably  be  some  increase  in  the  average 
size  of  switch  and  bridge  ties.  It  is  therefore  estimated  that  the  average  replacement  per 
mile  in  1975  will  be  4,  275  board  feet  and  in  2000  it  may  be  4,  300  board  feet.  On  this 
basis  the  estimated  switch  and  bridge  tie  requirements  for  replacement  in  1975  and 
2000  are  estimated  as  follows: 


1952  1975  2000 


Switch  and  bridge  ties miles  26,  000  26,  000  28,  000 

Annual  replacement  per  mile bd . ft.  4,250  4,275  4,300 

R eplacement  requirement million  bd.  ft.  115  111  120 

66U.  S.  Forest  Service  and  American  Wood -Preservers  Association,  WOOD  PRES- 
ERVATION STATISTICS. 

67Interstate  Commerce  Commission,  STATISTICS  OF  RAILWAYS  IN  THE  UNITED 
STATES. 
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About  7 percent  of  the  track  mileage  of  Class  I railroads  is  laid  on  switch  and  bridge 
ties.  This  percentage  has  remained  about  constant  over  the  period  (1927-52)  for  which 
such  data  are  available.68  It  is  probably  a fair  assumption  that  about  7 percent  of  the  new 
trackage  laid  annually  is  on  switch  and  bridge  ties.  On  that  basis,  the  26  million  board 
feet  of  switch  and  bridge  ties  reported  laid  by  Class  I railroads  in  new  track  in  1951  may 
have  been  placed  on  about  97  miles  of  track.  This  would  imply  an  average  of  about  270 
thousand  board  feet  per  mile  of  track. 

Applying  that  same  7 percent  to  estimated  mileage  of  new  track  that  may  be  built  in 
1975  and  2000  and  raising  the  average  board  feet  per  mile  to  280  thousand  and  300  thous- 
and respectively,  gives  the  following  estimates  of  switch  and  bridge  tie  requirements 
for  new  track  in  1975  and  2000: 


1952 

1975 

2000 

Switch  and  bridge  ties 

miles 

105 

105 

140 

Average  volume  per  mile 

thous.  bd.  ft. 

270 

280 

300 

Volume  required 

million  bd.  ft. 

28 

29 

42 

Summarizing,  the  estimated  total  switch  and  bridge  tie  requirements  for  1975  and  2000 
are  as  follows: 

1952  1975  2000 


For  replacement million  bd.  ft.  115  111  120 

For  new  track do.  28  29  42 

Total 143  140  162 


Railroad  Car  Construction  and  Repair 

Cars  in  freight  service  on  the  railroads  of  the  United  States  increased  to  a maximum 
of  2.  7 million  in  1926.  From  then  until  1939  there  was  a moderate  decrease  to  somewhat 
less  than  2.  0 million,  but  since  1940  the  number  in  service  has  increased  again  to  ap- 
proximately 2.  1 million.  In  addition  to  cars  in  freight  service,  there  are  about  100,  000 
company-service  cars  in  use.  The  total  number  of  cars  in  service  in  1952  was  approxi- 
mately 2.2  million.69 

Number  of  cars,  however,  is  not  the  whole  story  because  average  capacity  per  car 
has  been  increasing.  That  average  in  1926  was  about  45  tons  and  in  1952  about  53  tQns.70 
This  is  an  increase  of  about  18  percent.  Just  how  much  increase  there  has  been  in  aver- 
age size  of  car  and  in  quantity  of  material  going  into  its  construction  is  not  known,  but 
apparently  there  has  been  some  increase  in  both. 

The  distribution  of  cars  in  freight  service  as  of  1950  and  the  average  lumber  con- 
tent of  new  cars  constructed  in  1948  by  types  were  as  follows: 

68  Same  as  footnote  67.  Data  on  volume  of  switch  and  bridge  ties  laid  in  new  track- 
age in  1952  were  not  yet  published  at  time  of  writing. 

69  Includes  small  allowance  for  cars  owned  by  electric,  proprietary,  circle,  and  un- 
official railroads. 

70  Interstate  Commerce  Commission,  STATISTICS  OF  RAILWAYS  IN  THE  UNITED 
STATES. 
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TyPe 


Refrigerator 

Stock 

Box 

Flat 

Gondola  and  hopper 

Tank 

Coal  and  other 


Distribution 

Lumber  per  i 

(percent) 

(bd.  ft.  ) 

6.  3 

5,  500 

2.4 

3,  300 

35.  5 

2,  800 

3.3 

1,  800 

43.4 

21, 400 

7.  3 

(3) 

1.8 

(3) 

T otal 


100.  0 


1 Data  from  American  Railway  Car  Institute. 

2 Wood  floor  gondola  only.  Others  contain  almost  no  lumber. 

3 Negligible. 


Because  those  types  of  freight  car  (with  the  exception  of  boxcars)  that  contain  a con- 
siderable amount  of  lumber  constitute  a minority  of  the  freight-car  rolling  stock,  the 
average  lumber  content  per  car  for  all  cars  built  in  1952  is  estimated  at  1,260  board 
feet.  The  total  volume  used  is  estimated  at  100  million  board  feet.  The  trend  toward 
all-steel  boxcars  and  extensive  use  of  plywood  in  boxcars  and  refrigerator  cars  will 
most  likely  continue.  It  is  assumed  that  average  lumber  content  per  car  will  be  down  to 
1,  000  board  feet  by  1975  and  to  900  by  2000. 

Looking  ahead  to  1975  with  the  expected  substantial  increase  in  rail  traffic,  it  seems 
probable  that  the  number  of  new  freight  cars  that  would  be  built  in  that  year  will  not  be 
any  less  than  the  1948-52  average  which  was  about  85,  000  cars.  By  2000  the  annual  pro- 
duction of  freight  cars  may  be  about  100,  000  per  year.  On  such  a basis  the  lumber  de- 
mand for  new  car  construction  would  be  85  million  board  feet  in  1975  and  90  million  in 
2000. 


With  regard  to  lumber  consumed  in  maintenance  and  repair  of  freight  cars,  only  . 
fragmentary  information  is  available.  Surveys  of  wood  used  in  manufacture  have  pro- 
duced estimates  of  total  lumber  used  in  construction  and  repair  of  freight  cars.  Sub- 
tracting the  estimated  volume  used  for  new  cars,  indicates  the  following  quantities  used 
for  car  maintenance  and  repair  in  specified  years: 

Year  Million  bd.  ft. 


1928 859 

1933 326 

1940 445 

1948 372 

On  the  basis  of  reported  expenditures  by  the  railroad  for  maintenance  of  rolling  stock, 
the  estimated  consumption  of  lumber  for  car  maintenance  in  1952  is  330  million  board 
feet. 


With  the  gradual  retirement  of  cars  containing  a high  lumber  content,  it  seems 
probable  that  the  volume  of  lumber  used  for  this  purpose  will  decline  to  300  million 
board  feet  by  1975  and  to  275  million  board  feet  by  2000. 

Summarizing  the  estimated  potential  demand  for  lumber  that  may  be  used  in  rail- 
road car  construction  and  maintenance  is  as  follows: 


1952  1975  2000 

For  new  cars million  bd.  ft.  100  85  90 

For  car  maintenance do.  330  300  275 

Total 430  385  365 
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Buildings  and  Structures 


Substantial  volumes  of  lumber  are  also  used  by  railroads  for  construction  and  repair 
of  many  kinds  of  buildings  and  structures,  such  as  bridges,  trestles,  crossings,  fences, 
snowsheds,  signs,  wharves,  docks,  etc.  Some  of  this  construction  is  done  by  private 
contractors  and  is  included  in  estimates  for  nonr esidential  construction,  but  railroads 
use  considerable  lumber  for  "force  account"  repair  and  construction.  In  1944,  for  ex- 
ample, the  "requirements"  of  Class  I railroads  indicated  in  a survey  conducted  by  the 
Office  of  Defense  Transportation  totaled  1,  018  million  board  feet,  with  about  50  percent 
of  the  total  needed  for  buildings  and  structures  and  the  balance  mainly  for  car  construc- 
tion. Actual  purchases  of  lumber  by  Class  I railroads  in  1944  totaled  802  million  board 
feet,  indicating  use  of  about  400  million  board  feet  for  buildings  and  structures.  On  this 
basis  all  railroads  are  estimated  to  have  used  422  million  feet  in  1944. 

Estimates  based  on  railway  expenditures  for  maintenance,  as  reported  to  the  Inter- 
state Commerce  Commission  indicated  that  1944  was  a peak  year  in  lumber  consumption 
for  buildings  and  structures.  Consumption  was  estimated  at  325  million  board  feet  in 
1930,  about  200  million  board  feet  in  1938,  and  about  275  million  board  feet  in  1952. 

In  spite  of  considerable  fluctuations  in  the  volume  of  lumber  used  for  buildings  and 
structures,  the  trend  in  consumption  has  been  downward  and  is  expected  to  decrease 
further.  Concrete  and  steel,  brick,  plywood,  and  other  materials  are  being  used  in- 
creasingly where  lumber  use  in  construction  was  once  common.  For  many  uses  where 
lumber  is  used,  life  is  extended  by  use  of  preservatives.  As  older  buildings  or  other 
structures  are  replaced,  lumber  requirements  for  maintenance  are  also  expected  to 
decline.  There  is  little  basis  for  estimating  future  use  of  lumber,  but  consumption  and 
substitution  trends  suggest  an  estimated  level  of  about  200  million  board  feet  annually 
by  1975  for  construction  and  repair  of  buildings  and  structures,  and  about  the  same  for 
the  year  2000. 

Summary  of  Estimates 

The  estimate  of  1952  consumption  and  1975  and  2000  potential  lumber  demand  by 
railroads  are  summarized  as  follows: 


Crossties  (sawed) 

Switch  and  bridge  ties 

Lumber  for  cars 

Lumber  for  structures 

Total  lumber 

Hewn  ties  as  lumber  equivalent 

Grand  total 


1952 

1975 

2000 

(million 

(million 

(million 

bd.  ft.  ) 

bd.  ft.) 

bd.  ft.  ) 

1,  064 

1,  320 

1, 680 

143 

140 

162 

430 

385 

365 

275 

200 

200 

1, 912 

2,  045 

2,  407 

380 

114 

2,  292 

2,  159 

2,  407 

Rounding  these  lumber  estimates  to  the  nearest  million  board  feet,  the  estimates  are: 
1952  consumption  1,9  billion  board  feet,  1975  estimated  demand  2.  0 billion,  2000  esti- 
mated demand  2.4  billion  board  feet. 

Farm  Service  Buildings  Including  Maintenance  and  Repair 

Potential  demand  for  lumber  in  construction  of  new  farm  dwellings  and  in  mainte- 
nance and  repair  of  farm  housing  has  been  included  above  in  the  estimates  covering  all 
residential  construction  and  maintenance.  This  section  deals  only  with  farm  service 
buildings  such  as  barns,  sheds,  fences,  and  other  nonr  esidential  facilities.  The  esti- 
mates include  maintenance  and  repair  as  well  as  new  construction. 
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No  census  of  farm  service  buildings  has  ever  been  taken.  The  nearest  approach  to 
anything  of  the  kind  was  the  sampling  survey  of  farm  buildings  conducted  by  the  Forest 
Service  in  the  1930's.71  As  a result  of  that  study,  it  was  estimated  that  the  barns  and 
other  service  buildings  standing  on  farms  at  that  time  contained  about  116  billion  board 
feet  of  lumber. 

The  Department  of  Agriculture,  on  the  basis  of  various  studies  that  have  been  made, 
estimates  depreciation  of  farm  service  buildings  on  the  basis  of  40  years  of  useful  life. 
That  implies  an  average  annual  replacement  rate  of  2.  5 percent  per  year.  At  such  a rate 
the  normal  replacement  of  buildings,  as  estimated  in  the  1930's,  would  have  required 
about  2.9  billion  board  feet  of  lumber  per  year.  This,  of  course,  makes  no  allowance 
for  replacement  of  fire  and  other  disaster  losses,  for  establishment  of  new  farms  on 
land  that  previously  had  no  buildings  upon  it,  nor  for  enlargement  of  the  buildings  on 
existing  farms.  The  total  consumption  of  lumber  on  farms  for  nonresidential  use  must 
have  been  somewhere  near  3.5  billion  board  feet.  Counterbalancing  these  considera- 
tions, however,  is  the  fact  that  materials  other  than  lumber  are  being  used  in  the  con- 
struction of  farm  service  buildings,  that  the  number  of  farms  has  decreased  and  that  the 
substitution  of  tractors  and  trucks  for  horsepower  has  reduced  the  need  for  large  barns 
on  a great  many  farms.  It  is  quite  probable  that  the  net  result  has  been  to  reduce  the 
annual  demand  for  lumber  for  farm  service  buildings  and  other  nonresidential  facilities 
to  the  neighborhood  of  3.  0 billion  board  feet.  This  amount  would  provide  an  average  of 
600  board  feet  per  farm  per  year  for  the  5 million  farms  existing  in  1950.  While  many 
farms  do  not  use  this  much  new  lumber  per  year  for  nonresidential  purposes,  it  is  also 
true  that  there  are  many  that  use  a great  deal  more. 

Trends  toward  greater  use  of  materials  other  than  lumber  on  farms  may  be  offset 
in  part  by  the  need  for  more  shelter  for  livestock,  more  storage  capacity,  better  shelter 
for  machinery  and  other  equipment,  and  a general  improvement  of  farm  buildings.  On 
those  assumptions,  the  potential  demand  for  lumber  for  use  in  farm  service  building 
construction,  maintenance  and  repair  in  1975  is  estimated  at  2.  5 billion  board  feet  and 
in  2000  at  the  same  amount. 

For  Use  in  Mining  Including  Maintenance 

Lumber  is  consumed  in  mining  operations  in  the  form  of  sawed  timbers,  sawed 
mine-track  ties,  dimension,  and  boards.  Such  lumber  is  used  for  construction  of 
breakers  and  other  buildings,  chutes,  shafts  and  tunnel  timbering,  and  various  other 
structures.  It  is  used  also  as  cap  boards,  header  blocks,  wedging  material  in  placement 
of  round  mine  timbers,  as  track  ties,  and  for  a number  of  other  purposes.  About  two 
thirds  of  the  total  lumber  used  is  by  coal  mines;  the  remainder  is  used  by  metal  mines. 

Four  surveys  conducted  by  the  Forest  Service  show  the  following  consumption  of 
lumber  by  the  mining  industry: 

Year  Million  board  feet 


1905- - 436 

1923 - 507 

1935 - 467 

1950 840 

In  view  of  the  upward  trend  of  these  estimates  the  1952  consumption  of  lumber  by 
the  mining  industry  is  estimated  at  900  million  board  feet. 

Future  demand  for  lumber  in  mining  will  be  affected  to  a considerable  extent  by  the 
large  increase  of  minerals  output  expected  by  1975  and  2000.  On  the  other  hand,  it  will 
also  be  affected  by  greater  mechanization  of  mining  operations.  Strip  mining  operations 

71  Hallauer,  Frank  J.  LUMBER  REQUIREMENTS  ON  THE  FARM,  U.  S.  Forest 
Service,  Washington,  D.  C.  1942. 
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consume  almost  no  lumber.  Substitution  of  conveyor  belts  in  underground  mines  elimi- 
nate the  need  for  mine  railways.  These  are  only  two  of  the  technological  changes  that 
tend  to  reduce  lumber  consumption  per  unit  of  mine  output. 

Consideration  of  factors  that  will  tend  to  increase  and  to  decrease  demand  for  lum- 
ber in  mining  operations  appear  to  justify  an  estimate  of  1975  demand  at  about  1 billion 
board  feet  and  of  2000  demand  at  1 . 5 billion  board  feet.  This  implies  a 1950-75  increase 
of  19  percent  and  a 1975-2000  increase  of  50  percent.  The  increase  in  output  of  minerals 
will  of  course  be  very  much  larger  than  these  percentages. 

Manufactured  Products 

A large  number  of  industries  use  lumber  in  the  fabrication  of  manufactured  prod- 
ucts.72 In  recent  years,  those  using  the  largest  amounts  include  the  manufacturers  of: 
furniture  and  fixtures,  caskets  and  burial  boxes,  truck  bodies,  woodenware  and  novel- 
ties, handles,  radios  and  phonographs,  patterns  and  flasks.  Each  of  these  classes  of 
manufacturing  consumed  over  100  million  board  feet  of  lumber  in  1948.  A total  of  3.9 
billion  board  feet,  in  that  year,  went  into  making  of  the  products  listed  in  table  22. 

The  quantity  of  lumber  consumed  in  the  manufacture  of  the  products  listed  has  varied 
considerably  from  year  to  year  - -depending  partly  on  the  fluctuations  of  business  activity. 
Volume  consumed  in  1933,  for  example,  was  only  40  percent  of  that  used  in  1948.  Esti- 
mates of  the  amount  used  during  specified  years  since  1912,  and  of  the  relationship  of 
volume  used  for  this  purpose  to  total  lumber  consumption  are  shown  in  table  23.  Those 
estimates  indicate  that  for  several  decades  about  10  percent  of  total  lumber  consumption 
has  been  in  fabrication  of  the  products  listed  in  table  22. 

The  quantity  of  lumber  going  into  output  of  furniture  and  fixtures,  patterns  and 
flasks,  boot  and  shoe  findings,  and  sports  equipment  has  apparently  been  increasing  to 
some  extent.  With  respect  to  many  other  products,  there  has  been  a marked  decrease 
in  quantity  of  lumber  consumed. 

Lumber  for  Furniture 


The  furniture  industry  consumes  about  half  of  the  lumber  nased  in  making  those  prod- 
ucts presently  under  consideration.  Potential  demand  for  lumber  in  this  field  of  use  will 
be  influenced  to  a large  extent  by  the  future  demand  for  furniture. 

Lumber  and  wood  in  other  forms  are  still  favored  materials  for  household  furniture. 
But  there  are  definite  indications  that  metal  in  combination  with  textiles,  plastics,  foam 
rubber,  and  other  nonwood  materials  are  gaining  in  popularity.  Whether  the  popularity 
of  furniture  made  of  such  materials  will  increase  or  be  permanent  is  difficult  to  judge. 
What  does  seem  clear  is  that  lumber  is  already  facing  stiffer  competition  in  the  house- 
hold-furniture materials  field  than  it  has  experienced  in  the.  past.  Its  competitive  posi- 
tion will  be  weakened  still  further  if  the  real  price  of  lumber  continues  to  increase  as  it 
has  during  the  past  decade.73 

With  respect  to  office  and  professional  furniture,  the  shift  from  wood  to  metal  is 
already  almost  complete.  Wood  office  furniture  is  now  confined  quite  largely  to  what 
might  be  described  as  the  luxury  grade  of  office  furniture.  It  seems  rather  unlikely  that 
the  producers  of  lumber  will  be  able  to  recapture  very  much  of  the  office -furniture  ma- 
terial market. 

72 

In  addition  to  the  3.9  billion  board  feet  used  during  1948  in  fabrication  of  the  prod- 
ucts listed  in  table  22,  some  8.3  billion  board  feet  went  into  other  products  that  could  be 
classed  as  manufactures.  These  included  millwork,  flooring,  prefabricated  structures, 
boxes,  and  railroad  cars.  Potential  demandfor  lumber  inproductionof  these  products  has 
been  included  above  in  the  estimates  covering  construction,  railroads,  and  shipping  uses. 

73The  real  price  of  household  furniture,  over  the  past  decade,  has  increased  very 
little  if  at  all.  See  Bureau  of  Labor  Statistics,  INDEX  OF  WHOLESALE  PRICES. 
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TABLE  22. — Lumber  used  in  fabrication  of  specified  manufactured  products,  192 8,  1933, 

1940,  1948 


Product 

1928 

1933 

1940 

1948 

Mi  llion 

Mill  i on 

Mill  ion 

Mi  llion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Furniture 

1,283 

692 

1,260 

1,948 

Fixtures 

124 

34 

74 

172 

Caskets  and  burial  boxes 

156 

125 

154 

1 55 

Vehicles  (chiefly  truck  bodies) 

898 

202 

131 

147 

Woodenware  and  novelties 

102 

39 

92 

133 

Handles 

34 

45 

160 

127 

Radios,  phonographs,  sewing  machines 

1 10 

26 

63 

122 

Patterns  and  flasks 

29 

33 

91 

105 

Ship  and  boat  building 

124 

35 

86 

93 

Agricultural  implements 

135 

17 

41 

68 

Pencils  and  penholders 

38 

14 

29 

66 

Boot  and  shoe  findings 

25 

21 

54 

57 

Sports  equipment 

27 

8 

36 

55 

Toys 

37 

21 

54 

54 

Musical  instruments 

101 

8 

27 

53 

Ladders 

(2) 

9 

30 

50 

Signs,  scenery,  displays 

65 

9 

17 

45 

Refrigerators3 

142 

49 

34 

38 

Venetian  blinds 

— 

— 

50 

37 

Electrical  equipment 

40 

9 

19 

37 

Matches 

115 

74 

74 

35 

Plumbers ' woodwork 

16 

5 

8 

33 

Laundry  appliances 

28 

12 

32 

29 

House  trailers 

(2) 

(2) 

(2) 

29 

Trunks  and  valises 

15 

4 

9 

28 

Machinery 

39 

1 

9 

27 

All  other 

160 

66 

165 

149 

Total4 

3,744 

1,557 

2,803 

3,894 

1 Radios  and  phonographs  included  in  "all  other"  in  1928. 

2 Included  in  "all  other." 

3 Includes  kitchen  cabinets. 

4 Items  may  not  add  to  totals  on  account  of  rounding. 
Source:  U.  S.  Forest  Service,  WOOD  USED  IN  MANUFACTURES. 


- 74  - 


TABLE  23. — Estimates  of  lumber  used  in  manufacture1  during  specified  years,  1912-50 


Quantity  used 

Quantity  used 

Year 

Total 

As  proportion  of 
all  lumber  consumed 

Year 

Total 

As  proportion  of 
all  lumber  consumed 

Billion 

bd.  ft.  Percent 


1912 

5.3 

12.3 

1920 

4.0 

11.9 

1925 

4.5 

11.4 

19282 

3.7 

10.6 

1930 

3.2 

10.5 

19332 

1.6 

8.6 

1935 

2.1 

8.2 

1936 

2.3 

9.0 

1937 

2.5 

9.7 

1938 

1.9 

8.2 

1939 

2.3 

8.1 

19402 

2.8 

8.2 

Billion 
bd.  ft. 

Percent 

1941 

3.3 

9.2 

1942 

3.8 

8.8 

1943 

4.3 

11.0 

1944 

4.2 

12.0 

1945 

3.7 

12.0 

1946 

3.7 

11.0 

1947 

3.8 

11.4 

19482 

3.9 

10.7 

1949 

3.4 

10.4 

1950 

3.8 

9.6 

1 Covers  these  products  listed  in  table  22. 

2 These  estimates  are  from  Forest  Service  surveys  of  lumber  used  in  manufactures.  Esti- 
mates for  other  years  interpolated  on  basis  of  reported  number  of  production  workers  in 
these  types  of  manufacturing. 

Estimates  of  the  future  requirements  for  household  furniture  can  be  made  in  a num- 
ber of  ways.  One  obvious  factor  that  will  increase  the  consumption  of  such  furniture  will 
be  the  increase  in  number  of  households.  Estimates  of  the  number  of  households  that 
may  exist  at  specified  future  dates  have  been  developed  in  an  earlier  section  of  this 
chapter.  Those  estimates  and  the  percentage  increases  over  number  of  households  in 
1950  are  as  follows: 


Y ear 


1950 

1954 

1960 

1965 

1970 

1975 

2000 


Households 

Increase  over 

(thousand) 

(percent) 

42,  826 

_ _ 

46, 893 

9.5 

50,  100 

17.  0 

53, 900 

25.9 

58, 900 

37.  5 

65, 000 

51.8 

91, 000 

112.  5 

This  approach  suggests  that  the  bare  minimum  increase  of  household  furniture  demand 
for  the  period  1950-75  will  be  about  52  percent  and  for  the  period  1950-2000  about  112 
percent.  Such  increases,  however,  would  only  take  care  of  the  net  increase  of  households 
and  maintain  present  volume  of  replacement.  Several  studies  of  consumer  expenditures 
show  that  increases  of  family  income  below  the  $10,  000  per  year  bracket  usually  result 
in  a somewhat  higher  percent  being  spent  for  furniture  and  house  furnishings.74  The 

74See  for  example,  "Survey  of  Consumer  Finances  1953,  " FEDERAL  RESERVE 
BULLETIN,  July  1953. 
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increasing  real  income  (both  per  capita  and  per  family)  anticipated  in  the  future  will 
probably  result  in  more  rapid  replacement  of  furniture  by  families  of  the  middle  and 
lower  income  brackets. 

Traditionally,  the  manufacturers  of  household  furniture  have  paid  close  attention 
to  residential  construction  activity  as  an  indicator  of  short-term  prospective  demand 
for  new  furniture.  There  is,  undoubtedly,  a tendency  for  families  moving  into  new 
housing  to  purchase  more  than  their  usual  amount  of  new  furniture.  Otherwise,  it  is 
probably  not  so  much  a matter  of  cause  and  effect  that  accounts  for  this  parallelism,  as 
the  result  of  a situation  in  which  consumers  have  disposable  income  to  spend  for  durable 
goods  and  are  in  a mood  to  use  it  for  that  purpose. 

Estimates  of  annual  expenditures  for  new  furniture  1929-53  in  relation  to  disposable 
personal  income  are  shown  in  table  24.  These  indicate  that  such  expenditures  over  the 
period  as  a whole  have  averaged  1.3  percent  of  disposable  personal  income.  The  two 

TABLE  24. — Consumer  expenditures  for  household  furniture  in  relation  to  disposable  per- 
sonal income,  1929-53 


Year 

Disp. 

pers. 

income1 

Exp.  for  household  fum.2 3 4 5 6 

Year 

Di  sp. 
pers . 
income1 

Exp . for 

household  furn.2 

Total 

As  proportion 
of  income 

Total 

As  proportion 
of  income 

Million 

Mi  1 1 ion 

Mi llion 

Mi  1 1 ion 

do  l lars 

dollars 

Percent 

do l lars 

dol lars 

Percent 

1929 

83,120 

1,167 

1.40 

1945 

150,355 

1,541 

1.02 

1930 

74,374 

905 

1.22 

1946 

159,182 

2,179 

1.37 

1931 

63,840 

767 

1.20 

1947 

169,016 

2,500 

1.48 

1932 

48,660 

486 

1.00 

1948 

187,601 

2,715 

1.45 

1933 

45,744 

442 

.97 

1949 

188,157 

3 2,820 

1.50 

1934 

51,980 

495 

.95 

1950 

206, 130 

3 3,341 

1.62 

1935 

58,322 

648 

1.11 

1951 

226,069 

3 3,345 

1.48 

1936 

66,222 

830 

1.25 

1952 

236,734 

4 3,229 

1.36 

1953 

250,371 

4 3,294 

1.32 

1937 

71,000 

904 

1.27 

1954 

254,814 

4 3,265 

1.28 

1938 

65,692 

809 

1.23 

1939 

70,444 

931 

1.32 

1929-54 

average 

1.30 

1940 

76,076 

1,044 

1.37 

1941 

92,962 

1,295 

1.39 

Projections 

1942 

117,516 

1,260 

1.07 

1943 

133,547 

1,222 

.92 

1975 

5 433,000 

6 6,062 

1.40 

1944 

146,761 

1,295 

.88 

2000 

5 826,000 

6 10,738 

1.30 

1 U.  S.  Department  of  Commerce,  NATIONAL  INCOME  1954  EDITION,  pp.  164-5;  SURVEY  OF  CUR- 
RENT BUSINESS,  p.  11.  July  1955. 

2 Forman,  James  B.,  THE  FURNITURE  INDUSTRY  AND  ITS  POTENTIAL  MARKET,  p.  14.  U.  S.  De- 
partment of  Commerce.  1950. 

3 Estimates  made  by  Dewhurst,  Frederick  J.  and  Associates.  AMERICA'S  NEEDS  AND  RE- 
SOURCES, p.  970.  Twentieth  Century  Fund,  New  York.  1955.  Adjusted  to  exclude  purchase  of 
second-hand  furniture. 

4 U.  S.  Department  of  Commerce.  SURVEY  OF  CURRENT  BUSINESS,  p.  19.  July  1953. 

5 Based  on  the  1953  ratio  of  disposable  personal  income  to  gross  national  product.  Dol- 
lars in  terms  of  1953  prices. 

6 In  terms  of  1953  prices. 
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periods  in  which  expenditures  were  well  below  that  average  were  1932-35  and  1942-45. 
The  obvious  reason  for  restriction  of  expenditures  in  the  first  period  was  diminished 
personal  income  during  the  depression  years.  In  the  latter  period,  production  of  furni- 
ture and  other  durable  civilian  goods  was  curbed  in  order  to  have  maximum  output  of 
military  material.  The  above-average  expenditure  in  1947-51  undoubtedly  involved  pur- 
chases that  had  to  be  deferred  in  the  war  years. 

On  the  whole,  it  is  to  expect  that  expenditures  for  new  furniture  in  1975  (when  new 
household  formation  will  be  comparatively  high)  would  not  be  less  than  1. 4 percent  of 
disposable  personal  income.  By  the  year  2000  (if  birthrates  have  subsided  to  the  lower 
levels  assumed  in  the  population  projection  used  in  this  study)  new  household  formation 
will,  comparatively,  be  at  a lower  rate  than  in  1975.  Expenditures  for  new  household 
furniture  might  be  about  1.3  percent  of  disposable  personal  income.  On  the  basis  of 
these  assumptions  the  expenditures  (at  1953  prices)  are  estimated  at  $6.0  billion  by 
1975  and  $10.  7 billion  by  2000  (table  24).  The  increase  in  quantity  of  furniture  de- 
manded during  the  period  1952-75  would  be  88  percent  and  during  the  period  1952-2000, 
it  would  be  233  percent.75 

The  Bureau  of  the  Census  has  published  estimates  of  the  quantity  of  lumber  used  in 
manufacture  of  household  furniture  in  1953  and  1954. 76  That  study  shows  that  1,605 
million  board  feet  were  so  used  in  1952  and  1,  582  million  in  1953. 

These  lumber  consumption  estimates  apply  to  the  quantities  used  in  manufacture  of 
furniture  while  the  dollar  figures  presented  above  are  for  consumer  expenditures  for 
furniture.  Because  of  changes  in  the  quantity  of  furniture  in  the  distribution  channels, 
any  lumber-use  per  dollar  of  expenditure  factor  based  upon  such  estimates  can  be  indica- 
tive only.  The  1952-3  average  was  0.488  board  feet  per  dollar  of  consumer  expenditure. 

Despite  the  long -continued  rise  in  the  real  price  of  lumber,  it  is  still  the  preferred 
material  for  household  furniture.  Further  increase  of  real  price  would  be  expected  to 
have  less  effect  upon  demand  in  this  market  than  in  many  others.  It  has  therefore  been 
assumed  that  the  drop  in  lumber  used  per  dollar  of  expenditure  will  be  from  the  1952-3 
average  of  0.49  board  feet  to  0.45  by  1975  and  to  0.40  by  2000.  This  would  be  a drop  of 
8.2  percent  during  the  period  1952-75  and  of  18.4  percent  during  the  period  1952-2000. 

On  the  basis  of  the  foregoing  evidence,  the  potential  demand  for  lumber  in  manu- 
facture of  household  furniture  is  estimated  as  follows: 

1952-53 

average  1975  2000 


Expenditure million  dollars  3,262  6,062  10,  738 

Lumber  used million  bd.  ft.  1,593  2,  728  4,295 

Lumber  per  dollar bd.  ft.  0.49  0.45  0.40 


75  Stanford  Research  Institute  has  projected  a 95  percent  increase  in  "output  of  furni- 
ture and  fixtures"  for  the  period  1952-75.  AMERICA'S  DEMAND  FOR  WOOD,  1929  - 1975, 
page  48. 

The  dollar  figures  in  the  Institute's  report  are  in  terms  of  1952  price  and  they  appar- 
ently apply  to  factory  shipments  rather  than  to  consumer  purchases.  The  Institute's  fig- 
ures on  output  are  not  comparable  with  the  consumer  - expenditure  figures  shown  in  table 
24,  page 

76  Bureau  of  the  Census,  FACTS  FOR  INDUSTRY,  HOUSEHOLD  FURNITURE  AND 
BEDDING  PRODUCTS,  1953,  Series  M54A-03,  November  1954,  page  15. 

Part  of  the  difference  between  Forest  Service  estimates  of  lumber  used  in  furniture 
manufacture  in  1948  and  the  Census  Bureau's  estimates  for  1952-53  can  be  accounted  for 
in  the  difference  in  coverage.  The  Forest  Service  estimates  include  office  and  profes- 
sional furniture  but  the  Census  Bureau  estimates  do  not.  The  Census  Bureau  estimates 
also  exclude  wood  frames  purchased  by  furniture  manufacturers. 
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Adding  to  these  estimates  an  allowance  for  the  lumber  that  would  be  used  in  manu- 
facture of  office,  professional,  school,  and  church  furniture;  the  total  potential  demand 
for  furniture  lumber  would  probably  be  as  follows: 

Year  Million  bd.  ft. 


1952 2,000 

1975 3,300 

2000 4,900 

Lumber  for  Other  Products 

The  manufacture  of  products  (other  than  furniture)  listed  in  table  22  absorbed 
1,944  million  board  feet  of  lumber  in  1948. 

Estimating  future  demand  for  these  products,  and  for  the  lumber  required  in  making 
them,  presents  some  difficulties  because  the  number  of  items  is  rather  large.  The 
procedure  adopted  has  been  to  group  the  products  into  several  categories. 

Boot  and  shoe  findings  are  part  of  the  equipment  used  in  manufacture  of  shoes.  Con- 
sumption of  shoes  can  be  expected  to  increase  somewhat  faster  than  the  increase  of  popu- 
lation. Consumption  of  caskets  and  burial  boxes  can  be  expected  to  increase  less  rapidly 
than  the  increase  of  population.77  The  consumption  of  matches  will  probably  follow  the 
population  trend  quite  closely;  and  the  same  may  be  true  for  pencils  and  penholders. 
Consumption  of  trunks  and  other  luggage  items  will  probably  increase  somewhat  faster 
than  population,  because  rising  per  capita  disposable  income  enables  people  to  do  more 
traveling . 

Demand  for  refrigerators,  kitchen  cabinets  and  sewing  machines  will  probably  in- 
crease at  a rate  equal  to  the  increase  in  number  of  households.  The  same  may  be  true 
for  Venetian  blinds,  laundry  appliances,  and  plumbers'  woodwork. 

A third  group  of  products  come  under  the  heading  of  luxury  or  semiluxury  items. 
Consumption  of  such  products  is  likely  to  coincide  rather  closely  with  disposable  per- 
sonal income- -Darticularly  if  per  capita  income  continues  to  rise  as  expected.  The 
products  included  in  this  category  include  sports  equipment,  toys,  radios,78  musical 
instruments,  house  trailers,  woodenware  and  novelties.  It  is  probable  that  the  consump- 
tion of  fixtures,  and  of  signs,  scenery  and  displays,  will  also  coincide  rather  closely 
with  disposable  personal  income.  All  are  used  in  the  selling  of  merchandise;  the  volume 
of  trade  will  be  determined  chiefly  by  disposable  personal  income. 

Demand  for  agricultural  implements  will  probably  be  associated  with  the  trend  of 
total  farm  output. 

The  remaining  assortment  of  products  includes  ladders,  vehicles,  handles,  ships 
and  small  boats,  electrical  equipment,  machinery,  patterns  and  flasks,  and  a miscel- 
laneous collection  of  other  products.  None  of  these  fit  very  well  in  the  categories  men- 
tioned above.  Future  demand  for  each  of  these  has  been  projected  on  the  basis  of  judg- 
ment. 

Population,  number  of  households,  disposable  personal  income,  and  total  farm  out- 
put as  of  1948  and  1952  with  projections  to  1975  and  to  2000  are  shown  in  table  25.  Total 
farm  output  has  been  projected  on  the  basis  of  the  expected  increase  of  food  consumption. 
The  other  projections  were  discussed  in  the  earlier  section  dealing  with  underlying 
assumptions . 

77  As  long  as  population  is  increasing,  the  increase  in  the  number  of  deaths  will 
necessarily  be  less  than  the  increase  of  population. 

78Includes  pecord  players  and  television  sets. 
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TABLE  25. — Factors  most  likely  to  influence  demand  for  certain  manufactured  products1 

1948  and  1952;  projections  to  1975  and  2000 


Item 

1948 

1952 

Projections 

1975 

2000 

Population (Million  persons 

2 147 

2 157 

210 

275 

(Percent 

100 

107 

143 

187 

Households (Million 

3 41 

4 46 

65 

91 

(Percent 

100 

112 

159 

222 

Disposable  personal  income-(Billion  1953  dollars 

5 209 

5 239 

433 

826 

(Percent 

100 

114 

207 

395 

Total  farm  output (Billion  1953  dollars 

6 33 

6 34 

7 50 

7 68 

(Percent 

100 

103 

152 

206 

Those  products  listed  in  table  22,  excluding  furniture. 

U.  S.  Department  of  Commerce.  STATISTICAL  ABSTRACT,  p.  13.  1954. 

STATISTICAL  ABSTRACT,  p.  51.  1953. 

STATISTICAL  ABSTRACT,  p.  53.  1954. 

U.  S.  Council  of  Economic  Advisors.  ECONOMIC  REPORT  OF  THE  PRESIDENT,  pp.  148-149. 
1955.  Converted  from  1954  dollars  by  use  of  implicit  price  deflator;  1953  = 0.996  of  1954. 

6 U.  S.  Department  of  Commerce.  SURVEY  OF  CURRENT  BUSINESS,  p.  23.  August  1954.  Con- 
verted from  1947-49  dollars  by  use  of  implicit  price  deflator;  1953  = 0.975  of  1947-49. 

7 Based  on  projected  increase  of  demand  for  food:  48  percent  in  1950-75  period  and  100 
percent  in  1950-2000  period.  Total  farm  output  in  1950  (at  1953  prices)  was  $33.9  billion. 


These  anticipated  percentage  increases  in  demand  for  each  class  of  product  (table 
26)  has  been  used  as  the  basis  for  estimating  the  potential  demand  for  lumber  that  might 
be  used  in  its  manufacture  by  1975  and  by  2000. 


The  procedure  involved  a basic  projection  of  the  quantity  of  lumber  used  in  making 
each  product  in  1948,  assuming  no  decrease  in  quantity  of  lumber  used  per  unit  of  prod- 
uct output.  That  projection  was  then  adjusted  downward  to  provide  the  estimate  of  lumber 
demand  assuming  a substantial  increase  in  the  real  price  and  continuation  of  substitution 
trends.  Information  for  years  prior  to  1948  (table  22,  page  74)  provided  some  guidance 
in  making  the  adjustments;  but,  for  the  most  part,  they  are  a matter  of  judgment.  The 
results  of  these  operations  are  shown  in  table  27. 

The  estimated  1952  consumption  of  lumber  in  the  manufacture  of  the  products  under 
consideration,  and  the  estimated  demand  for  1975  and  2000  are  as  follows: 


Y ear  Million  bd.  ft. 

1948  consumption 1,944 

1952  consumption 2,155 

1975  demand 2,  755 

2000  demand 4,  120 

The  estimates  of  potential  demand,  according  to  this  method  of  analysis,  would  imply  a 
19  percent  average  decrease  in  lumber  use  per  unit  of  product  in  the  period  1948-75  and 
a 28  percent  decrease  in  the  period  1948-2000  (table  27). 
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TABLE  26. — Percentage  increase  in  population,  number  of  households,  disposable  personal 
income,  and  total  farm  output  1948-52,  with  projections  to  1975  and  2000,  estimated  per- 
centage increase  in  consumption  of  specified  products  1948-52  with  projections  to  1975 
and  2000 


Item 

1948 

1952 

Projections 

1975 

2000 

Population 

100 

107 

143 

187 

Boot  and  shoe  findings 

100 

108 

147 

195 

Caskets  and  burial  boxes 

100 

104 

130 

170 

Matches 

100 

107 

143 

187 

Pencils  and  penholders 

100 

107 

143 

187 

Trunks  and  other  luggage 

100 

110 

157 

200 

Households 

100 

112 

159 

222 

Refrigerators1 

100 

115 

165 

240 

Venetian  blinds 

100 

115 

165 

240 

Laundry  appliances 

100 

113 

162 

230 

Plumbers'  woodwork 

100 

112 

159 

222 

Disposable  personal  income 

100 

114 

207 

395 

Sports  equipment 

100 

115 

210 

400 

Toys 

100 

115 

210 

400 

Radios  and  televisions 

100 

115 

210 

400 

Musical  instruments 

100 

110 

200 

350 

Woodenware,  novelties 

100 

114 

207 

395 

House  trailers 

100 

108 

175 

320 

Fixtures 

100 

114 

207 

395 

Signs  and  displays 

100 

114 

207 

395 

Total  farm  output 

100 

103 

152 

206 

Agricultural  implements 

100 

103 

152 

206 

Ladders 

100 

110 

150 

200 

Vehicles2 

100 

115 

210 

400 

Handles 

100 

110 

150 

200 

Ships  and  small  boats 

100 

105 

140 

170 

Electrical  equipment 

100 

110 

175 

375 

Machinery 

100 

110 

175 

375 

Patterns  and  flasks 

100 

110 

175 

375 

All  other 

100 

110 

150 

200 

1 Kitchen  cabinets  and  sewing  machines  are  also  included  under  this  item. 

2 Lumber  is  used  chiefly  in  truck  bodies  and  truck  trailers. 
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TABLE  27. — Estimated  consumption  of  lumber  in  manufacture  of  specified  products,  1948  and 
1952;  projected  demand  without  and  with  a decrease  in  lumber  use  per  unit  of  product, 
1975  and  2000 


Item 

Consumption 

Projected  demand 

Projected  demand 

1948 

1952 

Without  decrease 

With  decrease 

1975 

2000 

1975 

2000 

Mi llion 

Million 

Million 

Mi  l lion 

Mi llion 

Mill  ion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Boot  and  shoe  findings 

57 

62 

84 

Ill 

80 

100 

Caskets  and  burial  boxes 

155 

161 

202 

264 

175 

200 

Matches 

35 

37 

50 

65 

20 

5 

Pencils  and  penholders 

66 

71 

94 

123 

80 

90 

Trunks  and  other  luggage 

28 

31 

44 

56 

35 

40 

Total 

341 

362 

474 

619 

390 

435 

Percent  decrease 

18 

30 

Refrigerators1 

38 

44 

63 

91 

45 

50 

Venetian  blinds 

37 

43 

61 

89 

45 

50 

Laundry  appliances 

29 

33 

47 

67 

30 

30 

Plumbers'  woodwork 

33 

37 

52 

73 

40 

50 

Total 

137 

157 

223 

320 

160 

180 

Percent  decrease 

28 

44 

Sports  equipment 

55 

63 

116 

220 

100 

180 

Toys 

54 

62 

113 

216 

75 

150 

Radios,  televisions 

122 

140 

256 

488 

225 

400 

Musical  instruments 

53 

58 

106 

186 

100 

170 

Woodenware,  novelties 

133 

152 

275 

525 

270 

500 

House  trailers 

29 

31 

51 

93 

35 

45 

Fixtures 

172 

196 

356 

679 

250 

450 

Signs,  displays 

45 

51 

93 

178 

75 

100 

Total 

663 

753 

1,366 

2,585 

1,130 

1,995 

Percent  decrease 

17 

23 

Agricultural  implements 

68 

70 

103 

140 

90 

110 

Percent  decrease 

13 

21 

Ladders 

50 

55 

75 

100 

65 

80 

Vehicles2 

147 

169 

309 

588 

200 

300 

Handles 

127 

140 

191 

254 

185 

230 

Ships,  small  boats 

93 

98 

130 

158 

110 

125 

Electrical  equipment 

37 

41 

65 

139 

50 

60 

Machinery 

27 

30 

47 

101 

30 

45 

Patterns,  flasks 

105 

116 

184 

394 

175 

375 

All  other 

149 

164 

224 

298 

170 

185 

Total 

735 

813 

1,225 

2,032 

985 

1,400 

Percent  decrease 

20 

31 

Total 

1,944 

2,155 

3,391 

5,696 

2,755 

4,120 

Percent  decrease 

19 

28 

1 Kitchen  cabinets  and  sewing  machines  also  included  under  this  item. 

2 Chiefly  truck  bodies  and  truck  trailers. 
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Summary  of  Estimates  of  Lumber  for  Use  in  Manufacture 


The  estimated  total  volume  of  lumber  consumed  in  the  manufacture  of  furniture  and 
other  products  in  1948  and  1952,  and  the  estimated  potential  demand  for  such  lumber, 
are  as  follow: 


Y ear  Billion  bd.  ft, 

1948  consumption 3.9 

1952  consumption 4.2 

1975  demand 6.  0 

2000  demand 9.0 

While  this  market  for  lumber  is  not  large  in  comparison  with  the  construction-industry 
market,  it  is  far  more  stable.  Competing  materials  are  continually  encroaching,  but 
with  respect  to  many  of  these  products,  lumber  is  still  in  a very  strong  position. 

For  Use  in  Shipping 


Between  15  and  20  percent  of  the  lumber  consumed  in  the  United  States  during  the 
past  thirty  years  has  been  used  in  connection  with  the  shipment  of  other  commodities 
(table  28).  During  the  years  of  World  War  II,  the  volume  used  for  shipping  purposes 
varied  between  9.5  billion  board  feet  in  1942  and  14.5  billion  in  1944.  The  bulk  of  this 
huge  demand  was  for  overseas  shipment  of  military  supplies.  During  the  depression 
years,  on  the  other  hand,  demand  for  shipping  lumber  was  below  4.  0 billion  board  feet. 

Lumber  used  in  shipping  can  be  classified  by  four  end-uses:  (1)  wooden  boxes, 
cases,  and  crates- -nailed  and  wirebound,79  (2)  dunnage  for  holding  cargo  in  place  in  ship 
holds  and  freight  cars,  (3)  reels  and  spools  for  cable  and  wire,  grain  doors  for  freight 
cars,  and  a number  of  other  minor  items,  and  (4)  pallets  used  for  the  mechanical  han- 
dling of  packaged  commodities  by  fork-lift  trucks  or  by  other  devices.  The  discussion 
to  follow  will  treat  each  of  these  classes  separately. 

Wooden  Boxes,  Cases,  and  Crates  - -Nailed  and  Wirebound 


Department  of  Commerce  estimates  of  volume  of  lumber  used  in  manufacture  of 
nailed  boxes,  cases,  and  crates  and  of  the  lumber  component  of  wirebound  boxes  1940- 
54  are  shown  in  table  29.  Output  of  the  nailed  containers  was  very  high  during  World  War 
II,  but  since  then  it  has  declined  to  about  the  level  of  1940.  The  output  of  wirebound 
boxes  has  been  increasing  quite  steadily.  The  1954  production  of  this  type  of  container 
was  72  percent  above  that  of  1940.  But  the  volume  of  lumber  used  in  wirebound  boxes 
is  comparatively  small  in  relation  to  that  used  in  the  nailed  containers. 

Since  the  1920's  the  nailed  container  has  been  steadily  displaced  by  the  fiber  box. 
More  recently  the  wirebound  box  and  crate  has  been  gaining  favor.  The  principal  reasons 
for  the  shift  are  that  the  fiber  and  wirebound  container  is  generally  cheaper;  it  is  also 
lighter --adding  less  weight  to  the  goods  that  are  shipped  in  it.  Fiber  packing  cases  come 
from  the  factory  in  convenient  bundles  that  can  readily  be  stored  in  small  space  and  set 
up  without  special  equipment.  They  are  well  adapted  to  the  modern  trend  toward  pre- 
packaged goods,  and  they  are  entirely  adequate  for  shipments  by  truck  in  which  only  a 
limited  quantity  of  cases  are  piled  one  on  top  of  the  other.  These  advantages  are  too 
important  to  permit  the  nailed  wooden  box  to  recover  the  markets  that  have  been  lost  to 
competing  containers. 

There  are  several  fields  of  use  in  which  the  nailed  wooden  box  or  crate  is  not  likely 
to  be  displaced.  These  are  in  the  shipment  of  heavy  pieces  of  machinery  of  odd  shape 
(aircraft  engines  are  an  example)  that  cannot  well  be  fitted  into  any  standard-size  con- 

79The  wirebound  box  or  crate  is  made  partly  of  lumber  and  partly  of  veneer. 
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TABLE  28. — Estimated  volume  of  lumber  used  in  shipping,  1920-52 


Volume 

used1 

Volume 

used1 

Year 

Total 

As  proportion 
of  all  lumber 
consumed 

Year 

Total 

As  proportion 
of  all  lumber 
consumed 

Bill  inn 

Bill  ion 

bd.  ft. 

Percent 

bd.  ft. 

Percent 

1920 

6.1 

18 

1938 

3.4 

14 

1921 

4.7 

17 

1939 

4.0 

14 

1922 

5.1 

15 

1940 

4.3 

13 

1923 

5.3 

13 

1941 

5.4 

15 

1924 

4.7 

12 

1942 

9.5 

22 

1925 

5.0 

12 

1943 

14.2 

37 

1926 

5.2 

13 

1944 

14.5 

42 

1927 

5.3 

15 

1945 

12.0 

39 

1928 

5.9 

16 

1946 

7.4 

22 

1929 

6.3 

19 

1947 

5.8 

17 

1930 

5.0 

17 

1948 

6.0 

17 

1931 

4.0 

19 

1949 

5.8 

17 

1932 

2.8 

16 

1950 

6.4 

16 

1933 

2.9 

16 

1951 

7.1 

18 

1934 

3.1 

18 

1952 

6.9 

17 

1935 

3.7 

16 

1936 

4.1 

16 

1937 

4.4 

17 

1 Forest 
TABLE  29.- 

Service  estimate. 
-Estimated  volume  of 

lumber  used 

in  manufacture 

of  nailed  boxes 

and  crates 

of  wirebound  boxes,  1940-54 


Year 

Total 

Nailed  boxes  and  crates 

Wirebound  boxes 

Million 
bd.  ft. 

Index 

Million 
bd.  ft. 

Index 

Million 
bd.  ft. 

Index 

1940 

4,515 

100 

4,295 

100 

220 

100 

1941 

5,732 

127 

5,500 

128 

232 

105 

1942 

9,122 

202 

8,840 

206 

282 

128 

1943 

12,080 

268 

11,838 

276 

242 

110 

1944 

11,762 

261 

11,500 

268 

262 

119 

1945 

10,765 

238 

10,500 

244 

265 

120 

1946 

5,859 

130 

5,600 

130 

259 

118 

1947 

5,300 

117 

5,040 

117 

260 

118 

1948 

5,247 

116 

5,000 

116 

247 

112 

1949 

4,747 

105 

4,475 

104 

272 

124 

1950 

5,289 

117 

4,975 

116 

314 

143 

1951 

5,341 

118 

4,990 

116 

351 

160 

1952 

4,989 

110 

4,641 

108 

348 

158 

1953 

4,901 

109 

4,530 

105 

371 

169 

1954 

4,038 

89 

3,660 

85 

378 

172 

Source:  Estimate  for  1940-48,  U.  S.  Department  of  Commerce.  CONTAINERS  AND  PACKAGING. 
December  1948.  Estimates  for  subsequent  years  based  on  year-to-year  percentage  change 
of  output  as  reported  in  CONTAINERS  AND  PACKAGING. 
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tainer.  Much  of  this  type  of  goods  requires  more  protection  than  can  be  obtained  from  a 
fiber  or  wirebound  container.  Fragile  goods  like  plate  glass  also  require  the  additional 
protection  afforded  by  the  nailed  wooden  container.  Goods  of  all  kinds  packaged  for  ex- 
port still  require  the  nailed  wooden  box.  The  wooden  box,  both  nailed  and  wirebound, 
has  been  preferred  for  shipment  of  fresh  fruits  and  vegetables  in  refrigerator  cars  be- 
cause it  is  resistent  to  moisture.  However,  fiber  containers  of  high  wet  strength  have 
begun  to  be  used  for  shipment  of  certain  fruits  and  vegetables.  That  wooden  containers 
can  continue  to  hold  their  dominant  position  in  this  field  is  subject  to  serious  question. 

The  price  disadvantage  of  the  nailed  wooden  container  is  obviously  due  in  part  to  the 
price  spread  that  has  developed  between  lumber  and  fiber  boxboard  since  1947  (fig.  5). 
Further  development  of  that  price  disparity  will  certainly  tend  to  reduce  the  demand  for 
wooden  containers  in  those  fields  where  fiber  containers  are  an  acceptable  substitute. 

Considering  the  potent  competition  that  confronts  nailed  wooden  containers,  and 
assuming  a further  substantial  increase  in  the  price  of  lumber  relative  to  that  of  fiber 
boxboard,  it  appears  that  demand  for  nailed  containers  is  more  likely  to  decrease  than 
to  increase  by  1975.  By  1975,  the  nailed  wooden  containers  may  be  strictly  confined  to 
those  uses  in  which  substitute  containers  are  not  practicable.  Some  increase  in  demand 
during  the  1975-2000  period  would  appear  to  be  probable  to  take  care  of  the  increased 
output  of  those  commodities  for  which  wooden  containers  are  most  suitable.  Judgments 
such  as  these,  of  course,  do  not  lend  themselves  to  statistical  methods  of  projection. 

The  following  estimates  of  future  demand  for  box  lumber  are  contingent  upon  later  esti- 
mates of  increased  demand  for  fiber  boxboard  and  for  veneer.  Whether  the  shift  to  these 
other  container  materials  will  actually  be  as  drastic  as  here  assumed  is  by  no  means 
certain.  Increased  demand  for  container  material  will,  no  doubt,  develop,  but  recent 
trends  appear  to  be  in  favor  of  fiber  boxboard  and  veneer  rather  than  sawed  lumber.  The 
following  estimates  of  future  demand  for  boxboard  are  intended  to  reflect  that  trend. 

Box  and  crate  lumber  for: 


Nailed 

Wirebound 

Both  types  of 

containers 

containers 

containers 

(million 

( million 

(million 

bd.  ft.  ) 

bd.  ft.  ) 

bd.  ft.  ) 

1952 

Consumption 

4,641 

348 

4,  989 

1975 

Demand 

3,500 

500 

4,  000 

2000 

Demand 

_ 4,500 

1,  000 

5,  500 

Lumber  for  Pallets 

The  use  of  pallets  for  mechanical  handling  of  packaged  goods  in  factories,  ware- 
houses, and  in  shipping  has  been  increasing  very  rapidly.  Further  increase  in  such  use 
can  be  expected. 

While  metal  and  fiberboard  have  been  used  in  the  making  of  pallets,  lumber  appears 
to  have  a firm  position  as  the  principal  pallet  material.  The  standard  pallet  is  48  inches 
square,  and  contains  an  average  of  about  25  board  feet. 

The  National  Wooden  Pallet  Manufacturers  Association  has  made  the  following  esti- 
mates of  production  of  wooden  pallets  during  the  years  1950-54,  and  of  the  volume  of 
lumber  used  in  their  fabrication: 
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Fig.  5 “Average  price  trends  of  selected  basic  raw  materials 
used  by  container  manufacturers 


Y ear 


Number  of 
pallets 


Volume  of 
lumber 


(million)  (million  bd.  ft.  ) 


1950  23  575 

1951  27  675 

1952  33  825 

1953  40  1,000 

1954  36  900 


Pallets  have  been  used  extensively  for  not  more  than  ten  to  fifteen  years.  Little  is 
known  about  what  their  average  service  life  will  be- -estimates  vary  from  10  to  15  years. 
So  far,  the  lumber  used  in  making  pallets  has  not  been  treated  material.  For  those  ex- 
posed to  the  weather,  treated  lumber  may  come  into  use.  That  would  tend  to  prolong 
their  service  life  and  to  reduce  the  quantity  of  lumber  required. 

Another  difficult  problem  is  to  judge  the  size  of  the  potential  market  for  pallets. 

The  indications  are  that  it  is  still  far  from  saturated. 

The  following  estimates  of  future  demand  for  pallet  lumber  are  frankly  a matter  of 
judgment. 


Million  bd.  ft. 


1952  Consumption 825 

1975  Demand 1,400 

2000  Demand 1,900 


Lumber  for  Dunnage 


Information  on  the  total  volume  of  lumber  used  for  dunnage  has  never  been  collected. 
The  1948  survey  by  the  Forest  Service  of  lumber  used  by  manufacturing  establishments 
shows  that  these  firms  used  612  million  board  feet  of  dunnage  lumber  during  that  year.80 
This,  of  course,  does  not  include  all  the  dunnage  lumber  that  actually  was  used.  The 
total  amount  consumed  in  this  use  was  probably  around  1 billion  board  feet. 

Modern  methods  of  loading  freight  cars,  the  trend  toward  handling  commodities  in 
packages  rather  than  in  bulk,  and  the  increase  of  truck  transportation  have  all  tended  to 
reduce  the  use  of  dunnage.  Assuming  that  the  price  of  lumber  goes  still  higher  in  the 
future,  further  effort  to  reduce  dunnage  can  be  expected.  On  the  basis  of  these  considera- 
tions, demand  for  dunnage  lumber  in  1975  and  2000  is  estimated  at  1 billion  board  feet, 
or  approximately  the  same  as  the  estimated  consumption  in  1948. 

Lumber  for  Other  Shipping  Uses 


About  79  million  board  feet  of  lumber  were  used  in  1948  in  the  manufacture  of  grain 
doors  for  railroad  cars.81  Other  quantities  were  used  for  cable  reels,  wire  spools,  and 
some  other  items.  Data  on  the  exact  volumes  consumed  in  all  these  minor  items  are  not 
available,  but  it  appears  unlikely  that  the  total  exceeded  100  million  board  feet. 

It  is  very  probable  that  plywood  and  other  fiberboard  will  displace  lumber  as  grain- 
door  material.  Metal  is  also  being  used  for  cable  reels  and  for  wire  spools.  In  view  of 
such  competition,  it  is  likely  that  demand  for  lumber  for  use  in  these  products  will  be 
no  greater  in  1975  and  2000  than  it  was  in  1948. 

80WOOD  USED  IN  MANUFACTURE  1948,  page  63. 

81WOOD  USED  IN  MANUFACTURE  1948,  page  27. 
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Summary  of  Estimated  Demand  for  Shipping  Lumber 


The  various  estimates  of  1952  consumption  of  lumber  used  in  shipping  and  the  esti- 


1975  and  2000  potential  demand  are 

summarized  as 

follows: 

1952 

1975 

2000 

Consumption 

Demand 

Demand 

(million 

(million 

(million 

bd.  ft.) 

bd.  ft.) 

bd.  ft.) 

Nailed  boxes  and  crates 

4,641 

3,  500 

4,  500 

Wirebound  boxes  and  crates 

348 

500 

1,  000 

All  boxes  and  crates 

4,989 

4,  000 

5,  500 

Pallets 

825 

1,400 

1, 900 

Dunnage 

1,000 

1,  000 

1,  000 

Other  items 

100 

100 

100 

All  shipping  lumber 

•---  6,914 

6,  500 

8,  500 

Summary  of  Estimated  Potential  Demand 
for  Lumber,  Lower  Level  Basis 


The  various  estimates,  by  major  end-uses,  of  1952  consumption  of  lumber  (fig.  6), 
and  of  1975  and  2000  potential  demand  have  been  brought  together  in  table  30. 

These  estimates  of  demand  (assuming  a further  substantial  increase  in  the  real 
price  of  lumber  relative  to  the  real  price  of  competing  materials,  and  continuation  of 
substitution  trends)  add  up  to  48  billion  board  feet  by  1975  and  to  57.  0 billion  by  2000. 
These  figures  are  for  the  total  quantity  of  lumber  that  may  be  demanded.  It  is  well 
known  that  the  use  of  lumber  salvaged  from  demolition  of  buildings  and  from  other 
sources  has  been  increasing  in  recent  years.  Under  the  impact  of  higher  prices  for  new 
lumber,  re-use  would  be  expected  to  increase  much  faster.  Stanford  Research  Institute 
has  estimated  that  500  million  board  feet  of  lumber  were  re-used  in  1952.82  No  attempt 
has  been  made  to  adjust  the  1952  consumption  estimates  of  this  study  for  re-use,  but 
the  1975  and  2000  estimates  of  demand  have  included  2.  0 billion  board  feet  of  re-use. 
The  estimated  demand  for  new  lumber,  on  the  basis  of  these  assumptions,  is  46  billion 
board  feet  in  1975  and  55  billion  in  2000  (table  30). 

Softwood-Hardwood  Distribution 


Many  of  the  existing  statistics  on  end-use  consumption  of  lumber  give  no  indication 
of  distribution  between  softwood  and  hardwood.  The  more  reliable  data  on  that  distribu- 
tion  are  the  estimates  of  lumber  consumption  as  a whole.  The  lumber  consumption 
estimate  for  1952  indicates  that  33.4  billion  board  feet  were  of  softwood  species  and  8.  1 
billion  were  of  hardwood  species. 

In  general,  the  softwoods  are  preferred  for  all  construction  uses  with  the  exception 
of  railroad  ties,  residential  flooring,  and  some  other  items.  Hardwood  lumber  is  pre- 
ferred for  many  of  the  manufactured  products  and  for  pallets.  There  are  many  fields  of 
use  in  which  either  softwood  or  hardwood  lumber  can  be  utilized.  The  softwood-hardwood 
distribution  of  estimated  demand  for  lumber  has  been  made  with  the  expectation  that  past 

82  AMERICA'S  DEMAND  FOR  WOOD.  1929  - 1975,  page  50. 

83  Estimates  of  the  total  volume  of  lumber  consumed  have  been  made  on  the  basis  of 
the  reported  annual  production,  plus  the  net  imports,  with  adjustment  for  changes  in  the 
stocks  of  lumber  on  hand  at  mills.  The  production  and  the  export-import  figures  do  con- 
tain a softwood-hardwood  breakdown. 
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Fig.  6-  Source  of  lumber  consumed  in  the  United  States  in  1952  and  end  uses. 


TABLE  30. — Estimated  1952  consumption  of  lumber  by  major  end-use;  estimated  potential  de- 
mand, 1975  and  2000 


Estimated 

Potential  demand2 

End-use 

consumption, 

19521 

1975 

2000 

New  residential  construction 
Residential  maintenance  and  repair3 

Total  residential 

New  nonresidential  construction*4 
Nonresidential  maintenance  and  repair'4’ 

Total  nonresidential 

Railroad  construction  and  maintenance 
Farm  service  buildings5 
Lumber  used  in  mining 

Total  lumber  used  in  construction 

Lumber  used  in  manufactured  products 
Lumber  used  in  shipping 

Total  lumber  used 

Re-use  of  lumber 

New  lumber  consumption  or  demand 


Mill  ion 

Mi  llion 

Mi l l ion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

12,700 

16,500 

16,800 

3,900 

4,200 

5,900 

16,600 

20,700 

22,700 

6,000 

7,000 

8,000 

1,900 

2,300 

2,500 

7,900 

9,300 

10,500 

1,900 

2,000 

2,400 

3,000 

2,500 

2,500 

900 

1,000 

1,500 

30,300 

35,500 

39,600 

4,200 

6,000 

9,000 

6,900 

6,500 

8,500 

(7) 

48,000 

57,100 

(7) 

2,000 

2,000 

6 41,462 

46,000 

6 55,000 

1 New  lumber  only. 

2 Includes  re-used  lumber. 

3 Includes  additions  and  alterations  to  residential  buildings. 
^ Not  including  railroad  and  farm. 

5 Includes  new  buildings,  and  maintenance  and  repair. 

6 Items  do  not  quite  equal  this  total  because  of  rounding. 

7 Not  estimated. 


preferences  will  continue,  but  that  the  price  increase  for  softwood  lumber  may  be  some- 
what greater  than  for  hardwood  due  to  the  proportionally  larger  increase  in  the  demand 
for  construction  lumber.  On  the  basis  of  these  assumptions,  the  distribution  of  the  esti- 
mated 1975  and  2000  demand  is  as  follows: 


Softwood 

Hardwood 

Total 

(million 

(million 

(million 

bd.  ft.) 

bd.  ft.) 

bd.  ft.) 

1952 

Consumption- 

--  33,408 

8,  054 

41,462 

1975 

Demand 

--  36,  000 

10, 000 

46,  000 

2000 

Demand 

--  41,  000 

14,  000 

55,  000 
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ESTIMATES  OF  POTENTIAL  DEMAND  FOR  PULPWOOD* 


The  largest  expansion,  by  far,  in  the  commercial  use  of  timber  has  been  for  the 
manufacture  of  paper,  paperboard,  derived  products  of  woodpulp  (rayon,  cellophane, 
etc.),  and  wood-fiber  products  such  as  hardboard  and  roofing  felt.  Measured  in  terms 
of  the  volume  of  wood  used  in  their  manufacture,  consumption  of  these  products  in  the 
United  States  increased  from  8.  1 million  cords  in  1920  to  37.8  million  cords  in  1953 
(table  31).  In  other  words,  use  of  wood  in  this  field  has  more  than  quadrupled  within  the 
time  span  of  33  years. 

Per  capita  consumption  of  paper,  paperboard,  building  board,  and  of  all  paper  and 
boards  at  5 year  intervals,  1920-53,  has  increased  as  follows:84’ 

Per  Capita  Consumption  (pounds) 


Y ear 

Paper 

Paperboard 

Building 

board 

All  paper, 
and  board 

1920- - 

---  102 

43 

_ _ 

145 

1925  - - 

---  124 

56 

1 

181 

1930-- 

---  137 

62 

2 

201 

1935  - - 

---  129 

71 

1 

201 

1940- - 

---  161 

91 

2 

254 

1945-- 

---  155 

114 

13 

282 

1950  - 

---  221 

146 

16 

383 

1953  - - 

---  220 

154 

17 

391 

Consumption  of  paper,  on  a per  capita  basis,  has  more  than  doubled;  for  paperboard  it 
has  almost  quadrupled.  Per  capita  consumption  of  all  paper  and  boards  in  1953  was  2.7 
times  what  it  was  in  1920. 

Not  all  of  the  increase  of  pulpwood  consumption  is  accounted  for  in  paper  and  board 
Beginning  in  1910  with  the  manufacture  of  rayon  fiber,  woodpulp  has  been  used  as  the 
basic  raw  material  for  an  ever-growing  list  of  products  - -cellophane,  photographic  film, 
certain  plastics,  smokeless  powder,  certain  lacquers,  sausage  casings,  and  a number 
of  other  derived  products.  In  1952,  an  estimated  0.9  million  tons  of  wood  pulp  (equiva- 
lent to  about  2 million  cords  of  pulpwood)  was  used  for  production  of  these  products. 
Consumption  in  terms  of  wood  pulp  used  in  their  manufacture  amounted  to  about  11.5 
pounds  per  capita. 

Although  the  average  dollar-and-cents  (nominal)  price  of  wood  pulp,  paper,  and 
paperboard  increased  about  63  percent  over  the  period  1920-24  to  1950-54,  that  in- 
crease is  very  largely  accounted  for  in  the  decline  of  the  general  commodity-purchasing 
power  of  the  dollar.  The  average  real  price  of  these  products  rose  by  less  than  5 per- 
cent.85 The  estimates  of  potential  demand  for  pulpwood,  developed  later  in  this  section, 
are  based  on  the  assumption  that  any  further  increase  in  real  price,  prior  to  2000,  will 
be  of  about  the  same  magnitude  as  occurred  over  the  period  1920-24  to  1950-54. 

In  analyzing  the  past  consumption  trends  for  indications  of  what  the  future  demand 
for  pulpwood  is  likely  to  be,  it  is  desirable  to  begin  with  consideration  of  consumption 
trends  and  potential  demand  for  the  various  end-products  of  pulpwood,  such  as  paper, 
paperboard,  and  the  non-paper  products  of  wood  pulp.  After  that  analysis  is  made,  con- 
sideration turns  to  the  amounts  of  new  wood  pulp  required  for  the  production  of  the  end- 

*This  section  was  prepared  in  collaboration  with  Dwight  Hair. 

84United  States  Pulp  Producers  Association,  WOOD  PULP  STATISTICS,  1954  edi- 
tion, New  York,  N.  Y.  , pages  126-129.  Compiled  from  U.  S.  Department  of  Commerce 
data. 

85  For  a discussion  of  trends  in  real  price  of  these  products,  see  Chapter  V,pages  16-19 
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TABLE  31. — Apparent  annual  consumption  of  domestic  pulpwood,  and  of  imported  pulpwood,  woodpulp,  paper,  and  paperboard 

in  terms  of  pulpwood  volume  1920-53 

[ Thousand  cords  of  pulpwood] 


Year 

Pulpwood  logs  and  bolts 

The  pulpwood  equivalents  of  net  imports  of  wood  pulp,  paper 
and  paper  board1 

Total 

apparent 

pulpwood 

consump- 

tion 

Pro- 

duc- 

tion 

Imports 

Exports 

Total2 

apparent 

consump- 

tion 

Wood  pulp 

Paper  and  board 

Total 

Sul- 

phite 

Sul- 

phate 

Soda 

Ground - 
wood 

Other 

News- 

print 

Other 

paper 

Paper 

board 

1920 

4,873 

1,100 

5,973 

970 

356 

235 

869 

-270 

-34 

2,126 

8,099 

1921 

3,475 

817 

— 

4,292 

672 

317 

— 

193 

— 

986 

-90 

-14 

2,064 

6,356 

1922 

4,524 

1,050 

20 

5,574 

1,423 

587 

—6 

218 

-3 

1,274 

-20 

— 

3,473 

9,047 

1923 

4,533 

1,236 

8 

5,769 

1,603 

497 

6 

303 

-3 

1,642 

28 

8 

4,084 

9,853 

1924 

4,505 

1,048 

17 

5,553 

1,868 

609 

248 

-7 

1,702 

6 

4 

4,426 

9,979 

1925 

4,619 

1,088 

8 

5,707 

1,937 

644 

-6 

334 

-10 

1,810 

-33 

8 

4,684 

10,391 

1926 

5,395 

1,277 

13 

6,672 

2,073 

700 

-4 

307 

-9 

2,327 

-48 

-6 

5,340 

12,012 

1927 

5,213 

1,224 

59 

6,437 

2,068 

701 

248 

-3 

2,508 

-50 

-13 

5,455 

11,892 

1928 

5,642 

1,366 

28 

7,008 

2,126 

789 

-6 

251 

—6 

2,725 

-82 

-29 

5,768 

12,776 

1929 

6,347 

1,233 

53 

7,580 

2,288 

796 

-4 

276 

-8 

3,053 

-106 

-42 

6,253 

13,833 

1930 

5,744 

1,096 

130 

6,840 

2,196 

751 



302 

-11 

2,883 

-87 

-42 

5,992 

12,832 

1931 

5,782 

738 

81 

6,520 

1,872 

746 

4 

213 

-2 

2,612 

-54 

-39 

5,352 

11,872 

1932 

5,013 

742 

28 

5,755 

1,786 

666 

2 

190 

-1 

2,266 

-32 

-23 

4,854 

10,609 

1933 

5,870 

618 

11 

6,488 

2,239 

995 

6 

212 

-1 

2,264 

-32 

-24 

5,658 

12,146 

1934 

5,838 

817 

12 

6,655 

1,917 

954 

13 

191 

-2 

2,777 

-72 

-26 

5,752 

12,407 

1935 

6,620 

1,037 

21 

7,628 

1,960 

1,088 

15 

192 

-3 

2,871 

87 

-28 

6,182 

13,810 

1936 

7,527 

1,210 

21 

8,716 

2,278 

1,314 

17 

230 

-1 

3,476 

-39 

-25 

7,250 

15,966 

1937 

8,895 

1,523 

24 

10,394 

2,294 

1,307 

4 

220 

-2 

4,191 

-87 

-35 

7,892 

18,286 

1938 

7,953 

1,294 

53 

9,194 

1,845 

922 

13 

161 

-13 

2,882 

-52 

-50 

5,708 

14,902 

1939 

9,735 

1,131 

50 

10,816 

2,097 

1,123 

10 

230 

-8 

3,303 

-134 

-50 

6,571 

17,387 

1940 

12,369 

1,436 

62 

13,743 

894 

233 

2 

173 

4 

3,453 

-312 

-164 

4,283 

18,026 

1941 

14,176 

2,281 

73 

16,579 

1,152 

84 

29 

200 

8 

3,698 

-232 

-68 

4,871 

21,450 

1942 

14,907 

2,232 

74 

17,275 

1,289 

-32 

32 

222 

13 

3,654 

-128 

-66 

4,984 

22,259 

1943 

13,580 

1,712 

36 

15,645 

1,480 

27 

32 

238 

16 

3,302 

-272 

-13 

4,810 

20,455 

1944 

15,349 

1,650 

20 

16,758 

1,281 

61 

10 

179 

12 

3,113 

-250 

-14 

4,392 

21,150 

1945 

15,253 

1,729 

41 

16,913 

2,027 

687 

21 

225 

11 

3,330 

-356 

-62 

5,883 

22,796 

1946 

16,982 

1,996 

54 

17,818 

2,071 

842 

42 

252 

13 

4,397 

-276 

-32 

7,309 

25,127 

1947 

18,542 

2,077 

79 

19,714 

2,380 

1,226 

42 

312 

12 

4,989 

-302 

-55 

8,604 

28,318 

1948 

20,026 

2,307 

39 

21,189 

2,353 

1,080 

50 

294 

12 

5,544 

-184 

-41 

9,108 

30,297 

1949 

17,619 

1,647 

8 

19,945 

1,624 

1,073 

57 

211 

8 

5,836 

-260 

-30 

8,519 

28,464 

1950 

20,712 

1,834 

27 

23,627 

2,235 

1,561 

71 

284 

7 

6,120 

-220 

-26 

10,032 

33,659 

1951 

25,128 

2,650 

13 

26,522 

2,087 

1,387 

67 

321 

13 

6,213 

-357 

-95 

9,636 

36,158 

19523 

25,045 

2,310 

17 

26,476 

1,656 

1,139 

59 

244 

7 

6,259 

-360 

-61 

8,943 

35,405 

19533 

26,339 

1,548 

11 

28,150 

1,743 

1,496 

73 

266 

5 

6,296 

-198 

-48 

9,633 

37,783 

1 Converting  factors  used  were  as  follows:  Sulphite  pulp  - 1 ton  = 2.05  cords 

Sulphate  pulp  - 1 ton  = 1.78  cords 
Soda  pulp  - 1 ton  = 2.10  cords 
Groundwoo'd  pulp  - 1 ton  = 1.01  cords 

2 Includes  changes  in  stocks  for  all  years  1941  through  1953. 

3 Preliminary. 


Other  pulp  - 1 ton  = 1.02  cords 
Newsprint  - 1 ton  «*  1.27  cords 
Other  paper  - 1 ton  = 1.50  cordis 
Paper  board  - 1 ton  = .69  cords 


Source:  1920-38  and  1940-41,  American  Paper  and  Pulp  Association,  STATISTICS  OF  PAPER,  1954  edition,  New  York,  N.Y. 
(compiled  from  Bureau  of  the  Census  data);  1939  and  1941-53,  Bureau  of  the  Census,  U.  S.  Department  of  Commerce. 
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products.  The  final  step  is  to  estimate  the  volume  of  pulpwood  required  to  meet  pros- 
pective requirements  for  new  wood  pulp. 

The  reasons  for  this  involved  procedure  are  made  more  apparent  in  figure  7.  This 
is  a flow  chart  showing  the  rather  complex  relationship  of  pulpwood  consumption  by 
domestic  mills  to  total  consumption  of  all  the  fibrous  materials  used  in  paper  and 
paperboard  production  in  1952.  In  order  to  maintain  comparable  values  across  the  chart, 
intake  of  pulpwood  by  domestic  mills  is  expressed  in  terms  of  wood  pulp  equivalent.  The 
chart  also  indicates  the  relative  importance  (quantity- wise)  of  net  imports  of  pulpwood, 
of  wood  pulp,  and  of  finished  paper  and  paperboard;  and  of  wood  pulp  used  in  the  manu- 
facture of  nonpaper  products.  The  right-hand  side  of  the  chart  indicates  approximate 
United  States  consumption  of  paper  and  paperboard  by  major  grade  classifications. 


Consumption  Trends  and  Potential  Demand  for  Paper 


The  apparent  annual  United  States  consumption  of  paper  by  major  classification, 
1920-53,  is  shown  in  table  32.  The  increase  has  been  from  about  5.4  million  tons  in 
1920  to  about  17.6  million  in  1953--an  increase  of  227  percent,  in  a time  span  of  33 
years,  or  an  average  annual  rate  of  3.6  percent  compounded.  The  corresponding 
periodic  and  average  annual  percentage  increases  by  grade  classes  are  as  follows: 


Newsprint  paper 

Groundwood  papers  other  than  newsprint 

Book,  fine,  and  absorbent  paper 

Coarse  and  industrial  paper 

Tissue  and  sanitary  paper 

Building  paper 


Percent  increase  of 

consumption 

1920-53 

For  the 

Average 

period 

annual 

177 

3.  1 

360 

4.  7 

164 

3.0 

258 

3.9 

661 

6.  3 

250 

3.9 

All  paper 


227  3.6 


Because  of  the  marked  differences  in  the  rates  at  which  consumption  of  the  various 
classes  of  paper  has  been  increasing,  estimates  of  total  future  demand  for  paper  are 
likely  to  be  more  reliable  than  estimates  for  any  particular  class. 


Estimates  of  Potential  Demand  for  Paper 


Paper  is  certainly  one  of  the  most  universally  used  materials  in  our  modern  econ- 
omy. It  is  not  surprizing  that  the  trends  in  consumption  of  paper  bear  a close  relation- 
ship to  trends  in  out-put  of  all  goods  and  services,  or  gross  national  product.86  That 
relationship  during  the  period  1920-53  is  plotted  graphically 87  in  figure  8. 

86  Several  analysts  who  have  made  estimates  of  long-term  potential  demand  for  paper 
have  used  disposable  personal  income  (either  by  itself  or  in  combination  with  population) 
as  the  independent  factor  in  their  projection  equation.  While  there  can  be  no  valid  objec- 
tion to  the  use  of  disposable  personal  income  data  for  this  purpose,  the  advantages  of 
doing  so  are  probably  no  more  important  than  the  disadvantages. 

The  difficulty  lies  in  deciding  how  much  disposable  personal  income  to  expect  at  tar- 
get date.  This  involves  either  some  quite  simple  assumptions  or  finding  answers  to  a 
group  of  very  difficult  questions.  The  assumptions  usually  are  that  the  relationship  of  per- 
sonal disposable  income  to  gross  national  product  will  remain  about  as  it  was  in  some 
particular  year;  or  that  the  relationship  will  change  in  favor  of,  or  against,  personal- 
income  recipients.  If  change  in  the  relationship  is  assumed,  there  must  be  some  judgment 

(Footnotes  continued  to  page  96) 
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Figure  7-  Source  of  pulp,  paper  and  paperboard  consumed 
in  the  United  States,  1952 


TABLE  32. — Apparent  annual  consumption  of  paper,  by  principal  grade  classifications, 

1920-53 

[Thousand  tons] 


Year 

Newsprint1 

Ground - 
wood2 

Book,  fine, 
and 

absorbent3 

Coarse  and 
industrial3 

Tissue  and 
sanitary3 

Building 

paper 

Total4 

1920 

2,196 

170 

1,576 

1,044 

195 

2 375 

5,376 

1921 

2,013 

92 

1,034 

827 

186 

2 217 

4,309 

1922 

2,451 

150 

1,436 

1,048 

215 

419 

5,709 

1923 

2,814 

166 

1,611 

1,184 

251 

344 

6,389 

1924 

2,821 

170 

1,602 

1,235 

242 

348 

6,424 

1925 

2,988 

189 

1,808 

1,292 

281 

577 

7,118 

1926 

3,516 

209 

1,871 

1,420 

310 

645 

7,943 

1927 

3,492 

296 

1,949 

1,525 

316 

620 

8,171 

1928 

3,561 

235 

2,309 

1,467 

348 

560 

8,432 

1929 

3,813 

363 

2,264 

1,606 

388 

649 

9,108 

1930 

3,496 

221 

2,250 

1,581 

362 

460 

8,401 

1931 

3,260 

311 

1,828 

1,401 

395 

388 

7,625 

1932 

2,831 

125 

1,626 

1,244 

359 

290 

6,518 

1933 

2,711 

285 

1,726 

1,440 

407 

305 

6,943 

1934 

3,177 

154 

1,888 

1,356 

397 

325 

7,312 

1935 

3,309 

274 

2,015 

1,632 

473 

437 

8,175 

1936 

3,675 

199 

2,460 

1,879 

495 

546 

9,309 

1937 

4,276 

518 

2,328 

2,011 

535 

602 

10,350 

1938 

3,101 

436 

2,017 

1,820 

543 

564 

8,575 

1939 

3,546 

540 

2,431 

2,176 

642 

653 

10,005 

1940 

3,775 

550 

2,534 

2,352 

721 

677 

10,616 

1941 

3,956 

643 

3,022 

2,705 

899 

909 

12,132 

1942 

3,749 

610 

2,803 

2,605 

974 

995 

11,907 

1943 

3,523 

586 

2,644 

2,364 

957 

871 

10,852 

1944 

3,200 

593 

2,432 

2,462 

955 

876 

10,512 

1945 

3,424 

636 

2,503 

2,533 

971 

868 

10,847 

1946 

4,200 

776 

3,111 

2,841 

1,038 

1,028 

13,078 

1947 

4,683 

821 

3,409 

3,057 

1,081 

1,281 

14 ,448 

1948 

5,160 

772 

3,581 

3,229 

1,183 

1,314 

15,376 

1949 

5,523 

674 

3,338 

2,911 

1,186 

1,143 

14,788 

1950 

5,856 

705 

3,877 

3,545 

1,358 

1,419 

16,752 

1951 

5,903 

791 

4,167 

3,875 

1,466 

1,378 

17,692 

1952 

5,943 

806 

3,950 

3,480 

1,352 

1,293 

16,914 

1953 

6,086 

782 

4,164 

3,742 

1,484 

1,312 

17,553 

1 Adjusted  for  changes  in  stocks  in  1939  and  1942-53,  inclusive. 

2 Domestic  production. 

3 For  years  prior  to  1937,  domestic  production. 

4 Data  in  certain  lines  do  not  add  across  on  account  of  rounding,  and  on  account  of  lack 
of  export-import  information  for  certain  grades. 

Source:  1920-38  and  1940-41,  American  Paper  and  Pulp  Association,  STATISTICS  OF  PAPER, 

1954  edition,  compiled  from  reports  of  Bureau  of  the  Census,  U.  S.  Department  of  Com- 
merce; 1939  and  1942-53,  Bureau  of  the  Census,  U.  S.  Department  of  Commerce. 
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Fig.  8 - Relationship  of 


paper  consumption  to  gross  national  product,  1920-53. 
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The  two  periods  in  which  consumption  of  paper  and  gross  national  product  departed 
radically  from  what  appears  to  be  their  normal  relationship  were  the  depression  years 
1932-34,  and  the  years  of  World  War  II  1942-45.  With  the  exception  of  those  two  epi- 
sodes, the  relationship  has  been  remarkably  close. 

During  the  depression  years,  paper  consumption  decreased  to  a lesser  extent  than 
gross  national  product.  In  the  war  years,  paper  consumption  did  not  keep  pace  with 
gross  national  product,  but  that  was  not  due  to  lack  of  demand  for  paper.  The  urgent 
necessity  for  increasing  production  capacity  in  other  lines  made  it  impossible  to  in- 
crease output  of  paper  at  the  same  time.  After  the  war  was  over  and  paper  mill  capacity 
could  be  increased,  consumption  of  paper  and  gross  national  product  resumed  their 
former  long-term  relationship. 

Earlier  in  this  chapter  (pages  10-14),  future  gross  national  product  was  estimated 
at  $630  billion  by  1975  and  $1,  200  billion  by  the  year-2000.  Both  estimates  are  in  terms 
of  1953  prices. 

Assuming  that  gross  national  product  and  demand  for  paper  would  be  in  the  same 
relation  to  each  other  as  indicated  by  the  regression  shown  in  figure  8,  and  that  gross 
national  product  increases  as  estimated;  the  1975  demand  for  paper  would  be  34  million 
tons,  and  the  year-2000  demand  would  be  55  million.  These  figures  are  obtained  by  ex- 
tension of  the  straight-line  regression  shown  in  figure  8.  Judging  from  the  dot-pattern 
in  figure  8,  however,  there  appears  to  have  been  a slight  tendency  in  the  post-war  years 
for  paper  consumption  to  increase  at  a slower  rate.  On  the  basis  of  that  evidence,  the 
1975  estimate  of  demand  for  paper  has  been  lowered  to  3 1 million  tons  and  the  year-2000 
estimate  has  been  lowered  to  50  million. 

Allocation  of  1975  Demand  Estimate  by  Grade  Classifications 

Within  the  framework  of  estimated  1975  demand  for  all  paper,  allocations  have  been 
made  to  the  six  major  classifications  of  paper  grades.  Such  allocations  must,  of  course, 
be  based  to  a larger  extent  upon  judgment.  Over -estimation  of  demand  for  one  classifica- 
tion and  under -estimation  of  demand  for  another,  in  some  instances,  would  have  little 
effect  upon  subsequent  estimates  of  requirements  for  new  wood  pulp  and  pulpwood.  In 
other  instances  involving  those  classification  grades  of  paper  which  normally  contain  a 
considerable  fraction  of  fibrous  material  other  than  new  wood  pulp  or  a large  fraction 
of  high-yield  pulps  (such  as  groundwood  or  semi-chemical)  over -estimation  would  affect 
wood  pulp  and  pulpwood  estimated  to  a considerable  extent. 

Newsprint  paper;  Consumption  of  newsprint  paper  in  the  United  States  increased 
from  about  2.2  million  tons  in  1920  to  6.  1 million  in  1953,  an  increase  of  about  177 


Footnotes  continued  from  page  96. 

as  to  how  future  gross  national  product  will  be  distributed,  and  that  involves  answers  to 
these  questions:  (1)  How  much  of  projected  future  gross  national  product  will  be  absorbed 
by  capital  consumption  and  corporate  savings?  (2)  How  much  will  be  taken  by  government 
through  indirect  business  taxes,  corporate  taxes,  personal  taxes,  and  social  insurance 
contributions?  (3)  How  much  will  be  returned  by  government  to  individuals  through  in- 
terest payments  and  transfer  payments?  None  of  these  three  questions  can  be  answered 
with  much  confidence.  But  without  some  positive  answers,  there  is  less  certainty  about 
the  level  of  disposable  personal  income  at  target  date  than  there  is  about  the  level  of  gross 
national  product. 

In  view  of  the  difficulties  that  estimation  of  future  disposable  personal  income  involves 
(if  not  made  on  the  basis  of  simple  assumptions),  most  of  the  projections  in  this  study  have 
been  based  on  gross  national  product  rather  than  on  disposable  personal  income. 

87  This  type  of  chart,  using  ratio  (logarithmic)  scales  on  both  the  vertical  and  hori- 
zontal axes,  is  a convenient  device  for  indicating  the  relationship  of  percentage  change 
in  one  variable  (gross  national  product)  to  percentage  change  in  the  other  variable  (con- 
sumption of  paper). 
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percent  in  33  years  (table  32  above).  From  1920  to  1929  consumption  rose  quite  steadily. 
After  1929,  there  was  a sharp  decrease  that  lasted  until  1933.  This  was  followed  by  an 
upswing  which  carried  consumption  back  up  to  a little  above  the  1929  peak  by  1937.  The 
year  1938  brought  another  sharp  decline  followed  by  an  upward  trend  till  1941,  and  then 
came  another  slump  resulting  from  wartime  shortages.  Since  1944,  newsprint  consump- 
tion has  nearly  doubled,  rising  from  3.  2 million  tons  to  6.  1 million  in  1953.  With  the 
exception  of  the  wartime  period,  the  rise  and  fall  of  newsprint  consumption  has  been 
associated  with  fluctuations  in  general  business  activity. 

Based  on  the  1920-53  relationship  of  gross  national  product  and  population  to  news- 
print consumption,  the  indicated  potential  demand  by  1975  would  be  10.2  million  tons, 
an  increase  of  67  percent  over  1953  consumption. 

There  is,  however,  some  doubt  that  newsprint  consumption  will  continue  to  grow 
at  quite  that  rate.  Other  advertising  media  are  offering  strong  competition,  and  daily 
newspapers  may  be  approaching  the  limit  of  practicable  size. 

In  1920  there  was  one  daily  newspaper  per  3.8  inhabitants  of  the  United  States.  In 
1950  this  ratio  had  changed  to  one  paper  per  2.  8 inhabitants.  What  the  saturation  point 
may  be  is  not  known,  but  it  would  appear  to  be  somewhere  not  far  from  one  newspaper 
per  two  inhabitants. 

These  considerations  appear  to  justify  a lowering  of  the  1975  newsprint  demand 
estimate  arrived  at  statistically  from  10.2  million  tons  to  9.3  million.  This  latter 
estimate  would  provide  an  increase  in  per  capita  consumption  from  76  pounds  in  1953  to 
89  pounds  in  1975. 

Groundwood  papers  other  than  newsprint:  Papers  (other  than  newsprint)  manufac- 

tured from  groundwood  pulp  are  used  for  a long  list  of  items,  such  as  telephone  direc- 
tories, catalogues,  wallpaper,  mimeograph  and  business  machine  paper,  scratch  pads, 
and  many  others. 

Consumption  of  this  grade  of  paper  increased  from  170  thousand  tons  in  1920  to  782 
thousand  in  1953,  an  increase  of  360  percent  (table  32  above). 

Consumption  of  these  papers  doubled  in  the  1920's.  The  depression  brought  on  a 
slump  from  363  thousand  tons  in  1929  to  125  thousand  in  1932.  In  the  recovery  period, 
consumption  rose  again  to  540  thousand  tons  by  1939  and  went  on  up  to  643  by  1941.  The 
materials  shortages  during  World  War  II  are  not  so  evident  in  the  consumption  trend  for 
this  grade  of  paper.  The  high  point  of  the  entire  period  1920-53  came  in  1947  at  821 
thousand  tons. 

Based  on  the  1920-53  relationship  of  gross  national  product  and  population  to  con- 
sumption of  these  papers,  the  indicated  demand  by  1975  would  be  1.8  million  tons,  an 
increase  of  130  percent.  This  projection^  however,  may  be  on  the  high  side.  During  the 
period  1947-53  with  economic  activity  at  a high  level,  there  has  been  no  increase  in 
consumption  of  these  papers.  The  estimate  of  1975  potential  demand  has  therefore  been 
lowered  to  1. 5 million  tons.  That  quantity  is  approximately  double  the  consumption  of 
1953. 

Book,  fine,  and  absorbent  papers:  Consumption  of  book,  fine,  and  absorbent 
papers  increased  from  1.6  million  tons  in  1920  to  4.2  million  in  1953,  an  increase  of 
164  percent  (table  32). 

After  a severe  drop  in  1921,  consumption  increased  quite  rapidly  until  1928.  There 
was  a slight  decline  in  1929  and  1930,  followed  by  a steep  decline  lasting  through  1932. 
This  was  followed  by  an  upward  trend  which  carried  consumption  back  to  a level  slightly 
above  the  previous  1928  peak  in  1936.  Then  came  another  2-year  decline,  followed  by 
rapidly  increasing  consumption  up  to  the  3.  0 million  tons  level  in  1941.  World  War  II 
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brought  on  some  rather  drastic  curtailment,  but  the  upward  trend  was  resumed  again  in 
1945  and  continued  with  only  minor  interruption  until  1953. 

While  there  are  some  differences,  the  trend  in  consumption  of  this  grade  of  paper 
has  been  roughly  parallel  to  that  of  gross  national  product.  Since  book,  fine,  and  ab- 
sorbent papers  are  largely  a consumer  good,  the  equation  used  for  estimating  1975 
potential  demand  is  based  on  the  relationship  of  gross  national  product  and  population 
to  consumption  of  these  papers.  The  estimate  derived  by  this  method  is  7.4  million  tons. 
No  evidence  pointing  to  the  need  for  modification  has  been  observed. 

Coarse  and  industrial  papers:  A large  part  of  the  coarse  paper  consumed  in  the 
United  States  is  used  for  packaging  and  wrapping  purposes.  Industrial  papers  are  used 
for  items  such  as  punch  cards,  electrical  insulation  material,  file  folders,  and  many 
others . 

Consumption  of  this  grade  of  paper  increased  from  1.  0 million  tons  in  1920  to  3.  7 
million  in  1953,  an  increase  of  258  percent.  The  1920-53  trend  in  consumption  of  coarse 
and  industrial  papers  resembles  that  of  gross  national  product  except  that  consumption 
of  these  papers  has  increased  more  rapidly  than  gross  national  product.  There  was,  of 
course,  a moderate  decline  of  paper  consumption  during  the  years  of  World  War  II, 
while  gross  national  product  continued  to  increase,  but  that  was  a temporary  condition. 

Looking  ahead  to  1975,  it  is  reasonable  to  expect  that  the  demand  for  coarse  and 
industrial  paper  will  increase  at  about  the  same  rate  as  gross  national  product.  This 
would  indicate  an  increase  of  about  100  percent  over  1953  consumption  to  about  7 mil- 
lion tons . 

Tissue  and  sanitary  papers:  Consumption  of  tissue  and  sanitary  papers  increased 
from  0.2  million  tons  in  1920  to  1.5  million  in  1953,  an  increase  of  661  percent  (table 
32  above). 

Consumption  of  this  class  of  paper  has  been  increasing  rapidly  and  steadily  with 
only  minor  and  temporary  setbacks  in  the  depression  years.  During  World  War  II,  the 
upward  trend  was  arrested  but  there  was  comparatively  little  decrease.  From  1946 
through  1953,  consumption  increased  again  but  at  a somewhat  slower  rate  than  previ- 
ously. 

Estimation  of  potential  1975  demand  for  tissue  and  sanitary  papers  presents  a 
problem  because  consumption  during  the  past  thirty-five  years  has  increased  so  much 
faster  than  population,  personal  income,  gross  national  product,  or  any  other  factors 
commonly  used  in  projections  of  demand. 

Per  capita  consumption  of  this  class  of  paper  in  1953  was  18.7  pounds.  If  dis- 
posable personal  income  should  increase  in  direct  proportion  to  gross  national  product 
(as  projected  in  this  study),  per  capita  disposable  personal  income  would  rise  about  30 
percent  by  1975.  If  per  capita  demand  for  tissue  and  sanitary  papers  increased  by  30 
percent,  it  would  rise  to  24.3  pounds  by  1975.  On  that  basis,  a 1975  population  of  210 
million  would  be  expected  to  buy  about  2.6  million  tons  of  this  class  of  paper.  Making 
allowance  for  some  further  displacement  of  textiles  (handkerchiefs,  surgical  gauze, 
and  the  like)  in  this  field,  the  estimate  of  1975  demand  for  tissue  and  sanitary  papers 
is  placed  at  3.0  million  tons,  an  increase  of  approximately  100  percent  over  1950  con- 
sumption. 

Building  paper:  The  various  building  papers  include  sheathing  paper,  roofing  felts, 
felts  for  asphalt  tile,  automotive  felts,  asbestos -filled  paper,  and  a number  of  other 
items.  Roofing  felts  accounted  for  about  76  percent  of  all  building  paper  production  in 
1952. 
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Apparent  United  States  consumption of  building  papers  increased  from  375  thous- 
and tons  in  1920  to  about  1.3  million  tons  in  1953,  an  increase  of  250  percent  (table  32 
above). 

During  the  1920's  consumption  of  building  paper  almost  doubled.  This  increase  was 
followed  by  a rapid  decline  from  1929  to  1932.  During  the  period  of  recovery,  and  up  to 
1950,  consumption  increased  quite  rapidly  with  a few  minor  setbacks.  There  was  a 
moderate  decline  of  consumption  in  1951  and  1952,  but  an  upward  swing  in  1953. 

Demand  for  building  papers  in  1975  will  depend  very  largely  upon  the  amount  of 
construction  activity  that  will  then  be  going  on.  Estimates  developed  earlier  in  this 
chapter  indicate  the  probability  of  a 72  percent  increase  in  residential  construction, 
during  the  period  1952-75,  and  an  80  percent  increase  in  nonresidential  construction. 

It  is  very  likely  that  demand  for  building  papers  will  increase  more  rapidly  than  the  in- 
crease of  construction  activity.  On  the  basis  of  that  likelihood,  the  estimate  of  1975  de- 
mand for  building  papers  is  placed  at  2.8  million  tons  or  about  double  1953  consumption. 

Consumption  Trends  and  Potential  Demand  for  Paperboard 

Apparent  annual  consumption  of  all  paperboards  by  major  classification  of  grades 
during  variable  periods,  1920-53,  is  shown  in  table  33.  The  increase  has  been  from 
about  2.3  million  tons  in  1920  to  13.  7 million  in  1953. 

Prior  to  the  1920's  the  paperboard  industry  was  confined  largely  to  container  board 
and  bending  board.  Other  grades  were  developed  during  the  1920's.  Periodic  and  aver- 
age annual  rates  of  increase  have  been  computed  for  the  period  1929-53.  Those  per- 
centage increases  are  as  follow: 


Percent  increase  of 
consumption  1929-53 


Grade 

For  the 

Averagi 

classification 

period 

annual 

Container  board 

- 194 

4.  6 

Bending  board 

- 260 

5.  5 

Nonbending  board-- 

- 50 

1.7 

Building  board 

- 923 

9.8 

Other  paperboard-- 

- 307 

6.  0 

All  paperboard 

- 217 

3.2 

During  the  period  1929-53,  consumption  of  paperboard  has  increased  at  the  average 
annual  rate  of  3.2  percent  compounded.  The  corresponding  rate  of  increase  in  consump- 
tion of  paper  during  that  same  period  was  2.8  percent. 

The  relationship  of  paperboard  consumption  to  gross  national  product  during  the 
period  1925-5389  is  shown  graphically  in  figure  9.  As  in  the  case  of  paper,  consumption 
of  paperboard  decreased  to  a lesser  extent  than  gross  national  product  during  the  de- 
pression years  1932-34.  In  the  war  years  (1942-45),  consumption  of  paperboard  main- 
tained a closer  relationship  to  gross  national  product  than  did  paper,  but  there  was  some 
lag.  This  difference  is  probably  due  to  greater  importance  of  paperboard  as  military 

88Available  statistics  are  for  production  only.  Exports  and  imports  of  this  class  of 
paper  are  relatively  small.  Production  and  consumption  within  the  United  States  are  ap- 
proximately equal  over  a period  of  years,  but  not  necessarily  for  any  particular  year. 

89Several  important  grade  classifications  of  paperboard  were  in  the  early  stage  of 
very  rapid  development  prior  to  1925.  To  have  included  those  years  in  the  regression 
charted  in  figure  9 would  have  exaggerated  the  increase  of  paperboard  consumption. 
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TABLE  33. — Apparent  annual  consumption  of  paperboard,  by  principal  grade  classifications, 

1920-53 


[ Thousand  tons ] 


Year 

Container 

board1 

Bending 

board2 

Nonbending 

board2 

Building 

board 

Other  paper- 
board3 

Total4 

1920 

2,264 

1921 

— 

— 

— 

— 

— 

1,718 

1922 

— 

— 

— 

— 

— 

2,156 

1923 

— 

— 

— 

— 

— 

2,805 

1924 

— 

— 

— 

— 

— 

2,857 

1925 

1,777 





83 



3,299 

1926 

— 

— 

— 

102 

— 

3,641 

1927 

2,100 

796 

/,  /,  /, 

81 

333 

3,754 

1928 

1,985 

948 

621 

80 

385 

4,019 

1929 

2,256 

991 

600 

137 

319 

4,303 

1930 

1,915 

1,013 

653 

108 

229 

3,918 

1931 

1,904 

906 

562 

107 

250 

3,729 

1932 

1,592 

887 

465 

65 

207 

3,216 

1933 

2,021 

958 

572 

47 

375 

3,973 

1934 

1,882 

966 

591 

59 

479 

3,977 

1935 

2,358 

1,121 

624 

65 

415 

4,583 

1936 

2,756 

1,272 

701 

88 

525 

5,342 

1937 

3,168 

1,289 

720 

98 

403 

5,678 

1938 

2,631 

1,221 

609 

109 

397 

4,967 

1939 

3,318 

1,360 

865 

102 

299 

5,944 

1940 

3,334 

1,416 

899 

163 

329 

6,141 

1941 

4,149 

1,842 

1,239 

623 

436 

8,289 

1942 

3,712 

1,712 

997 

882 

570 

7,873 

1943 

4,065 

2,047 

829 

907 

737 

8,585 

1944 

4,197 

2,116 

750 

936 

934 

8,933 

1945 

4,093 

2,270 

721 

890 

886 

8,818 

1946 

4,291 

2,708 

603 

977 

903 

9,432 

1947 

4,896 

2,758 

705 

1,064 

930 

10,313 

1948 

5,029 

2,672 

702 

1,266 

1,056 

10,706 

1949 

4,630 

2,613 

753 

837 

1,081 

9,906 

1950 

5,770 

3,135 

876 

1,227 

1,249 

12,259 

1951 

6,188 

3,272 

877 

1,276 

1,297 

12,873 

1952 

5,673 

3,144 

783 

1,315 

1,217 

12,109 

1953 

6,629 

3,567 

898 

1,402 

1,298 

13,658 

1 For  years  prior  to  1937,  production. 

2 Production. 

3 For  years  1945-53,  production;  for  other  years  the  data  are  residuals  of  total  paper- 
board  consumption  minus  consumption  of  other  grades . 

4 Data  in  certain  lines  do  not  add  across  on  account  of  rounding,  and  on  account  of  lack 
of  export-import  information  for  certain  grades. 


Source:  1920-38  and  1940-41,  American  Paper  and  Pulp  Association,  STATISTICS  OF  PAPER, 
1954  edition,  compiled  from  reports  of  Bureau  of  the  Census,  U.  S.  Department  of  Com- 
merce; 1939  and  1942-53,  Bureau  of  the  Census,  U.  S.  Department  of  Commerce. 
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NOTE  This  chart  is  plotted  on  two  rotio  scales. 

Equal  distance  vertically  and  horizontally 
denotes  equal  percentage  change. 


Fig.  9 - Relationship  of  paperboard  consumption  to  gross  national  product 
1925-53. 
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materiel.  After  the  war  was  over,  consumption  of  paperboard  and  gross  national  prod- 
uct returned  to  their  long-term  relationship. 

While  the  relationship  of  paperboard  consumption  to  gross  national  product  in  the 
period  1925-53  has  been  quite  consistent,  it  is  realized  that  any  statistical  projection 
based  on  a period  in  which  so  many  new  uses  for  paperboard  were  in  their  develop- 
mental stage  would  be  expected  to  greatly  overstate  the  actual  demand  potentialities. 

The  projection  procedure  has,  therefore,  been  modified  by  use  of  population  and  gross 
national  product  as  the  independent  factors  of  the  projection.  On  that  basis,  the  indi- 
cated 1975  demand  for  paperboard  is  27.5  million  tons,  and  the  indicated  2000  demand 
is  52.9  million.  Subsequent  analyses  of  1975  demand  by  major  classifications  led  to  a 
reduction  of  the  1975  demand  estimate  to  27  million  tons  and  of  the  year-2000  estimate 
to  45  million. 

Allocation  of  1975  Demand  Estimate 
to  Major  Grade  Classifications 

Allocation  of  the  estimated  total  1975  demand  for  paperboard  to  major  grade  classi- 
fications has  been  done  largely  on  the  basis  of  consumption  trends  and  consideration  of 
the  principal  factors  that  are  most  likely  to  influence  future  demand. 

Container  board:  Apparent  consumption  of  container  board  has  increased  from  2.3 
million  tons  in  1929  to  6.  6 million  in  1953,  an  increase  of  194  percent  (table  33).  The 
bulk  of  this  material  is  used  for  fiber  packing  cases  and  cartons. 

With  the  exception  of  the  depression  years  1930-34,  consumption  has  increased 
rapidly  at  a rather  steady  rate.  The  years  of  World  War  II  are  no  exception  to  this 
statement. 

Consumption  of  container  board  has  increased  at  a somewhat  faster  rate  than  gross 
national  product.  This,  of  course,  has  been  due  to  the  displacement  of  nailed  wooden 
boxes  by  fiber  packing  cases  and  cartons.  Since  a large  part  of  that  displacement  has 
already  occurred,  it  is  unlikely  that  container  board  consumption  will  continue  to  in- 
crease quite  as  rapidly  in  the  future  as  it  has  since  1929.  There  is,  however,  the  def- 
inite possibility  that  container  board  capable  of  withstanding  high  humidity  and  water 
condensation  will  be  perfected  and  become  available  at  low  cost.  In  that  event,  the  field 
of  usefulness  for  fiber  packing  cases  would  be  expanded  still  further. 

With  due  consideration  of  these  factors,  the  estimate  of  1975  demand  for  container 
board  has  been  placed  at  1 1 million  tons  or  approximately  double  1953  consumption. 

Bending  Board:  Bending  board  is  one  of  the  newer  paperboard  products.  This  mate- 
rial is  used  largely  for  packaging  consumer  goods.  Cereal  boxes,  frozen  food  wrappers, 
paper  milk  cartons,  tooth  paste  tube  boxes,  and  hundreds  of  similar  packages  are  made 
of  bending  board. 

Consumption  of  bending  board  increased  from  796  thousand  tons  in  1927  (first  year 
for  which  data  are  available)  to  3.6  million  tons  in  1953.  The  trend  has  been  very  similar 
to  that  of  container  board,  except  that  there  was  less  of  a decline  in  consumption  during 
the  depression  years. 

Demand  for  bending  board  can  be  expected  to  increase  (as  it  has  in  the  past)  at  about 
the  same  rate  as  demand  for  container  board.  Bending  board  is  used  for  the  small  cus- 
tomer-size packages  that  are  shipped  in  container -board  packing  cases.  The  modern 
trend  toward  increased  pre-packaging  of  all  types  of  consumer  goods  may  tend  to  in- 
crease the  demand  for  bending  board  at  a somewhat  faster  rate. 

On  the  basis  of  that  assumption,  the  estimate  of  1975  demand  for  bending  board  has 
been  placed  at  8 million  tons. 
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Nonbending  board:  Nonbending  board  is  one  of  the  .plder  paperboard  products.  Some 
typical  uses  of  this  material  include:  boxes  for  single  pairs  of  shoes,  hat  boxes,  paper- 
board  filing  boxes,  and  the  paperboard  part  of  cloth-bound  book  covers.  This  class  of 
paperboard  frequently  contains  a high  percentage  of  pulp  recovered  from  waste  paper-- 
especially  newspapers. 

Consumption  of  nonbending  board  increased  from  444  thousand  tons  in  1927  to  898 
thousand  in  1953,  an  increase  of  102  percent.  Consumption  of  this  class  of  paperboard 
reached  a peak  of  1.2  million  tons  in  1941.  It  then  declined  to  603  thousand  tons  in  1946, 
but  rose  again  rather  steadily  in  subsequent  years  to  898  thousand  tons  in  1953. 

The  principal  reason  for  this  peculiar  consumption  trend  is  displacement  of  non- 
bending board  by  bending  board  in  a number  of  important  uses.  The  box  made  of  non- 
bending board  is  normally  set  up  in  the  factory  and  shipped  to  the  user  in  that  form. 
Such  shipments  are  bulky,  require  rigid  packing  cases,  and  occupy  a considerable 
amount  of  storage  space.  For  a number  of  uses  these  disadvantages  cannot  very  well  be 
avoided.  Hats,  for  instance,  require  a rigid  package  to  keep  them  from  being  crushed 
out  of  shape.  But  many  other  articles  can  be  packed  in  a less  rigid  container  made  of 
bending  board.  These  bending  board  containers  are  shipped  from  the  factory  to  user, 
flattened  out.  They  require  less  protection  in  shipment  and  they  occupy  less  storage 
space. 

With  respect  to  many  other  uses,  of  course,  nonbending  board  has  been  entirely 
satisfactory.  While  any  estimate  of  1975  potential  demand  for  nonbending  board  is 
attended  with  more-than-average  uncertainty,  a moderate  increase  can  reasonably  be 
anticipated.  The  estimate  offered  here  is  1.5  million  tons  or  67  percent  more  than 
was  consumed  in  1953. 

Building  board:  The  term  "building  board"  as  used  in  Census  Bureau  paperboard 
statistics  includes  a variety  of  products  ranging  all  the  way  from  very  low-density 
acoustical  tile  to  the  high-density  hardboards.  Because  the  mix  of  these  products  has 
changed  quite  radically  in  recent  years,  interpretation  of  the  statistics  on  total  produc- 
tion (or  consumption)  of  the  building  boards  is  rather  difficult.  The  historical  series 
measures  building  board  on  a tonnage  basis.  But  high-density  hardboards  which  have 
been  produced  in  rapidly-increasing  quantity  since  the  early  1940's  greatly  outweigh 
other  types  of  building  boards  on  a cubic-foot  or  square-foot  basis.  This  factor  intro- 
duces a bias  in  the  total  tonnage  figures  and  limits  their  significance. 

Consumption  of  hardboard  having  a density  of  more  than  26  pounds  per  cubic  foot 
during  certain  years  1939-53  has  been  estimated  as  follows:90 

Consumption  of  Hardboard 
(million  sq.  ft.  l/8-inch 
basis) 


1939- 

216 

1944 

471 

1947-  

746 

1950 

945 

1951 

991 

1952 

1,094 

1953 

1,214 

90  United  States  Tariff  Commission,  HARDBOARD,  REPORT  ON  INVESTIGATION 
CONDUCTED  PURSUANT  TO  RESOLUTION  BY  SENATE  COMMITTEE  ON  FINANCE 
DATED  AUGUST  9,  1954,  Washington,  D.  C.,  1955,  page  34. 
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Consumption  of  this  type  of  building  board  increased  by  462  percent  within  the  time-span 
of  14  years.  On  a tonnage  basis,  the  1953  output  of  hardboard  amounted  to  423  thousand 
tons,91  or  about  33  percent  of  1953  building -boar d consumption.  The  past  decade,  of 
course,  has  been  a developmental  period  stimulated  in  part  by  the  expiration  of  certain 
patents  theretofore  held  by  one  company.  Comparable  percentage  increases  in  consump- 
tion would  not  be  expected  to  continue  indefinitely. 

Returning  now  to  the  data  that  are  available  on  total  apparent  consumption  of  build- 
ing board  (table  33),  the  trend  prior  to  1940  is  only  slightly  upward  with  many  violent 
fluctuations.  Since  1940  the  tonnage  figures  show  a steep  upward  trend,  but  most  of 
that  can  be  accounted  for  by  the  rapid  increase  of  hardboard  production. 

Because  of  the  limited  significance  of  tonnage  figures  over  the  past  10  to  15  years, 
the  estimate  of  1975  demand  for  building  board  has  been  based  on  the  anticipated  in- 
crease of  construction  activity  during  the  period  1952-75.  If  residential  construction 
increases  by  72  percent,  and  nonr esidential  construction  increases  by  80  percent,  and 
building  boards  displace  lumber  or  plywood  (or  both)  to  a considerable  extent,  demand 
for  building  board  might  be  expected  to  be  more  than  double  1953  consumption.  On  that 
basis,  the  estimate  has  been  placed  at  3.5  million  tons. 

Other  paperboard:  "Other  paperboard"  is  a classification  that  includes  an  assort- 
ment of  products  such  as  stock  used  for  fiber  tubes,  drums,  and  cans;  egg  case  filler 
board,  liner  for  gypsum  and  plaster  board,  and  a number  of  other  items. 

Consumption  of  boards  in  this  classification  increased  from  333  thousand  tons  in 
1927  to  1.4  million  tons  in  1953.  Prior  to  1940  there  was  a slight  upward  trend  in  con- 
sumption but  with  many  sharp  fluctuations.  Since  that  time  consumption  has  increased 
steadily  and  rapidly. 

Because  of  the  peculiarities  of  the  past  consumption  trend  (virtually  no  increase 
from  1928  to  about  1940  with  rapid  and  sustained  increase  thereafter)  any  statistical 
method  of  projection  would  be  of  doubtful  validity.  About  half  of  the  tonnage  of  products 
in  this  classification  appear  to  be  associated  with  construction  and  the  other  half  are 
container  materials.  Assuming  a considerable  increase  in  use  of  such  materials  as 
substitutes  for  wood  in  other  forms,  1975  demand  is  estimated  at  3 million  tons  or 
approximately  double  1953  consumption. 

Summary  of  Estimated  Demand  for  Paper  and  Paperboard 


The  various  estimates  of  1975  potential  demand  for  paper  and  paperboard  by  major 
classifications,  and  the  estimates  of  year -2000  demand  for  all  paper  and  paperboard, 
are  now  brought  together  in  a summary  tabulation.  Consumption  in  1952  is  also  shown 
for  reference  purposes: 


1952  1975  2000 

Consumption  Demand  Demand 

------  million  tons  - - - - - 


Newsprint  paper 5.9  9.3 

Groundwood,  except  newsprint .8  1.5 

Book,  fine,  and  absorbent  paper 4.0  7.4 

Coarse  and  industrial  paper 3.5  7.0 

Tissue  and  sanitary  paper 1.4  3.0 

Building  paper 1.3  2.8 


All  paper 


16.9  31.0  50.0 


91Bureau  of  the  Census,  FACTS  FOR  INDUSTRY,  WOOD  PULP,  PAPER  AND 
BOARD,  1953,  Washington,  D.  C.,  1954,  page  8. 
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1952 

1975 

2000 

Consumption 

Demand 

Demand 

million  tons  - 

Container  board 

5.  7 

11.0 

_ _ 

Bending  board 

3.  1 

8.  0 

-- 

Nonbending  board 

.8 

1.5 

-- 

Building  board 

1.3 

3.5 

-- 

Other  board 

1.2 

3.0 

All  paperboard 

12.1 

27.  0 

45.  0 

Total,  paper  and  paper- 

board  

29.0 

58.  0 

95. 0 

The  estimated  1975  demand  for  paper  is  83  percent  above  1952  consumption;  esti- 
mated year-2000  demand  is  225  percent  above.  The  corresponding  percentage  increases 
indicated  by  the  paperboard  demand  estimates  are  123  for  the  1952-75  period  and  272 
for  the  period  1952-2000.  For  all  paper  and  board,  they  are  100  for  the  1952-75  period 
and  228  for  the  period  1952-2000. 

Anticipated  Net  Imports  of  Paper  and  Paperboard 


With  respect  to  newsprint  paper,  the  United  States  has  had  a comparatively  large  net 
import  for  many  years  (table  34).  With  respect  to  all  other  classifications  of  paper  and 
paperboard,  the  United  States  has  had  a relatively  small  net  export.  Only  in  1923  and 
1924  was  there  a net  import  of  products  other  than  newsprint. 

The  bulk  of  the  newsprint  imports  of  the  United  States  are  from  Canada.  Because  of 
the  special  advantages  that  Canada  has  as  a newsprint  producer  (large  supply  of  the  pre- 
ferred species  of  timber,  low-cost  hydroelectric  power  favorably  located  with  reference 
to  the  timber  resource,  waterways  that  permit  the  easy  floating  of  pulpwood  from  forests 
to  mills),  it  is  to  be  expected  that  imports  by  the  United  States  will  increase. 

On  the  basis  of  past  trends  and  present  outlook,  it  has  been  estimated  that  net  im- 
ports of  newsprint  paper  will  be  somewhere  near  7 million  tons  by  1975.  The  same  net 
import  is  assumed  for  2000.  On  the  basis  of  the  estimated  total  United  States  demand 
for  newsprint  (9.3  million  tons),  this  net-import  figure  implies  that  domestic  produc- 
tion will  increase  to  2.3  million  tons.  That  quantity  would  be  about  double  1953  domestic 
output . 

Since  United  States  international  trade  in  other  grades  of  paper  and  paperboard  (in 
net-export  terms)  is  comparatively  minor  (table  34),  no  further  adjustment  between 
estimated  1975  demand  for  paper  and  paperboard  and  estimated  demand  on  domestic 
paper  and  paperboard  production  has  been  made. 

Potential  Demand  for  New  Wood  Pulp 


Previous  estimates  have  dealt  with  potential  1975  and  year -2000  demand  for  paper 
and  paperboard.  The  estimate  of  1975  demand  has  been  allocated  to  the  major  grade- 
classifications  of  paper  and  paperboard.  Anticipated  net  imports  of  newsprint  paper 
have  been  mentioned.  The  next  step  is  to  estimate  the  amount  of  new  wood  pulp  that 
would  probably  be  necessary  in  the  manufacture  of  51  million  tons  of  paper  and  paper- 
board  in  1975  and  88  million  tons  in  2000.  A further  estimate  of  wood  pulp  demand  for 
manufacture  of  nonpaper  products  will  be  made. 

Pulp  for  Paper  and  Paperboard 

The  1975  requirement  for  new  wood  pulp  will  be  considered  on  the  basis  of  paper 
and  paperboard  grade-classifications,  but  the  year-2000  requirement  will  not  go  be- 
yond a rough  estimate  of  wood  pulp  required  for  all  paper  and  for  all  paperboard. 
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TABLE  34. — United  States  net  imports  of  newsprint  paper  and  of  other  paper  and  paperboard, 
net  exports  of  paper  other  than  newsprint  and  of  paperboard,  net  import  position  with 
respect  to  international  trade  in  paper  and  paperboard,  1920-53 


[Thousand  short  tons] 


Year 

Net  imports 

Net  exports 
other  paper 
and  board 

Net  import 
position 

Newsprint 

Other  paper 
and  board 

1920 

684 

230 

454 

1921 

776 

— 

82 

694 

1922 

1,003 

— 

13 

990 

1923 

1,293 

30 

— 

1,323 

1924 

1,340 

11 

— 

1,351 

1925 

1,425 

__ 

10 

1,415 

1926 

1,832 

— 

42 

1,790 

1927 

1,975 

— 

52 

1,923 

1928 

2,146 

— 

98 

2,048 

1929 

2,404 

— 

133 

2,271 

1930 

2,270 

__ 

121 

2,149 

1931 

2,057 

— 

92 

1,965 

1932 

1,784 

— 

55 

1,729 

1933 

1,783 

— 

57 

1,726 

1934 

2,187 

— 

85 

2,102 

1935 

2,361 



82 

2,279 

1936 

2,737 

— 

62 

2,675 

1937 

3,300 

— 

109 

3,191 

1938 

2,269 

— 

107 

2,162 

1939 

2,601 

— 

162 

2,439 

1940 

2,719 

__ 

445 

2,274 

1941 

2,912 

— 

253 

2,659 

1942 

2,877 

— 

180 

2,697 

1943 

2,600 

— 

199 

2,401 

1944 

2,451 

— 

189 

2,262 

1945 

2,622 



327 

2,295 

1946 

3,462 

— 

229 

3,233 

1947 

3,928 

— 

281 

3,647 

1948 

4,365 

— 

180 

4,185 

1949 

4,595 

— 

216 

4,379 

1950 

4,819 



183 

4,636 

1951 

4,892 

— 

375 

4,517 

1952 

4,928 

— 

329 

4,599 

1953 

4,957 

— 

202 

4,755 

Source:  1920-38  and  1940-44,  American  Paper  and  Pulp  Association,  STATISTICS  OF  PAPER, 
New  York,  N.  Y.  (compiled  from  Bureau  of  Census  data).  1939  and  1942-53,  U.  S.  Depart- 
ment of  Commerce,  Bureau  of  the  Census. 
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Figure  7 (above)  shows  the  relation  of  the  various  fibrous  materials  used  in  the  pro 
duction  of  paper  and  paperboard  in  the  United  States  during  1952.  The  composition  of 
that  total  fibrous -material  intake  was  as  follows: 


New  wood  pulp 
Waste  paper  - - 


Million 

tons 

Perc( 

17.  3 

66 

7.  8 

30 

- 1.2 

4 

- 26.3 

100 

The  quantity  of  new  wood  pulp  required  per  ton  of  paper  and  paperboard  produced 
varies  greatly  from  grade  to  grade  and  from  one  grade-classification  to  another.  Since 
the  estimates  of  1975  demand  for  paper  and  paperboard  are  made  by  grade-classifica- 
tion only,  the  indicated  requirements  for  new  wood  pulp  will  also  be  by  grade -classifica 
tion  of  paper  and  paperboard. 


Information  available  at  the  time  this  chapter  is  being  written  covers  two  years 
only,  and  is  somewhat  out  of  date;  but  no  other  national  average  data  are  available.92 


Newsprint 

Groundwood,  except  newsprint 

Book,  fine,  and  absorbent  paper  - 

Coarse  and  industrial  paper 

Tissue  and  sanitary  paper 

Building  paper 

All  paper 

Container  board 

Bending  board 

Nonbending  board  

Building  board 

Other  board  

All  paperboard 

Paper  and  paperboard,  combined 


Quantity  of  New  Wood  Pulp 


Consumed 

per  Ton  of  Paper 

and  Pap 

erboard  Output 

1943-44 

1947 

(tons ) 

(tons) 

- 1. 05 

1. 01 

_ 

1.  01 

_ 

. 75 

.97 

1.  00 

.95 

.94 

. 19 

. 28 

- 

.83 

. 55 

. 56 

- 

. 24 

- 

. 02 

. 63 

. 80 

. 24 

. 18 

- 

.43 



. 63 

In  1947  new  wood  pulp  represented  63  percent  of  all  fibrous  material  used  in  paper  and 
paperboard  manufacture.  By  1952,  as  noted  above,  66  percent  was  new  wood  pulp. 

The  estimates  of  the  1975  new  wood  pulp  requirement  are  based  on  the  1947  factors 
shown  above,  with  some  minor  adjustments  to  take  account  of  expected  shifts  within 
grade-classifications.  Those  estimates  are  as  follow: 

92Sources:  1943-44,  War  Production  Board,  unpublished  memorandum  No.  WPBJ- 
2622  12/19.  Data  for  1947  from  CENSUS  OF  MANUFACTURERS:  1947  PULP,  PAPER, 
AND  BOARD,  MC26A,  Washington  D.  C.,  1949,  page  16. 

(--)  indicates  that  classification  in  1943-44  information  does  not  fit  that  for  1947. 
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1975 


New  Wood  Pulp 
R equir  ement 
(thousand  tons) 


Newsprint  (domestic  production  only) 2,300 

Groundwood,  except  newsprint 1,500 

Book,  fine,  and  absorbent  paper 5,  600 

Coarse  and  industrial  paper 7,  000 

Tissue  and  sanitary  paper 2,800 

Building  paper 700 


All  paper  19,900 

Container  board 6,  600 

Bending  board 2,  400 

Nonbending  board 30 

Building  board 2,  800 

Other  board 6 00 


All  board  12,430 


All  paper  and  board 32,  330 

Anticipated  net  imports  of  newsprint,  wood  pulp  equiv- 
alent   7,  070 

Total  requirement  for  paper  and  paperboard 39,400 


Further  analyses  based  on  the  1947  distribution  of  the  types  of  new  wood  pulp  used 
in  domestic  production  of  each  class  of  paper  and  paperboard  (with  adjustments  to  take 
account  of  recent  and  expected  trends),  leads  to  the  following  breakdown  by  type  of  the 
estimated  wood  pulp  requirement  for  domestic  production  of  paper  and  board  by  1975: 


Wood-Pulp  Requirement 


For  For 

paper  paperboard  Total 

- - - - thousand  tons  - - - - 


Sulfite 5,000  700  5,700 

Sulfate 8,800  6,  740  15,540 

Soda 550  50  600 

Groundwood 3,810  1,400  5,  210 

Semichemical  and 

other 1,  740  3,  540  5,  280 


Total 19,900  12,430  32,330 


The  wood  pulp  requirement  for  production  of  the  anticipated  net  import  of  newsprint 
paper  (7  million  tons)  would  probably  include  about  4,900  thousand  tons  of  groundwood, 
700  thousand  tons  of  sulfite,93  700  thousand  tons  of  sulfate,  and  770  thousand  tons  of 
semichemical  pulp. 

93  This  conversion  is  made  in  order  to  provide  a later  estimate  of  the  net  imports  of 
paper  in  terms  of  pulpwood  equivalent. 
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Wood  Pulp  for  Products  other  than  Paper  and  Board 


The  consumption  of  wood  pulp  in  production  of  rayon  in  the  United  States  193  0-53 
has  been  as  follows:94. 


Thousand 

Thousand 

Y ear 

tons 

Y ear 

tons 

1930- - 

45 

1942 

281 

1931 

53 

1943 

281 

1932 

43 

1944 

285 

1933 

65 

1934 

63 

1945---  -- 

297 

1946- 

323 

1935 

86 

1947 

397 

1936 

104 

1948 

435 

1937 

132 

1949- 

349 

1938 

no 

1939 

145 

1950- 

456 

1951 

516 

1940 

178 

1952 

485 

1941- 

215 

1953 

522 

In  1930  wood  pulp  comprised  62  percent  of  the  cellulose  material  consumed  in  the  domes- 
tic manufacture  of  rayon.  By  1953  it  comprised  87  percent.  There  is  every  reason  to 
expect  that  the  output  of  rayon  will  continue  to  increase.  That  rate  of  increase  (percent- 
agewise) may  be  slower  because  rayon  is  now  confronted  by  competition  from  other  syn- 
thetic fibers.  There  is,  of  course,  the  possibility  of  further  displacement  of  cotton  fiber 
by  rayon.  About  20  percent  of  all  textile  fiber  consumed  in  the  United  States,  in  recent 
years,  has  been  rayon. 

Consumption  of  wood  pulp  in  the  manufacture  of  other  products  has  also  been  in- 
creasing rapidly.  The  Department  of  Commerce  has  reported  1953  consumption  of 
special  alpha  and  dissolving  pulps  (including  that  used  for  rayon)  at  713  thousand  tons, 
and  of  all  other  pulps  at  86  thousand  tons,  making  a total  of  799  thousand  tons.95  It  is 
very  probable  that  reporting  was  incomplete.  Actual  consumption  in  all  products  other 
than  paper  and  board  was  probably  about  900  thousand  tons. 

Assuming  further  rapid  increase  in  the  use  of  pulp  for  production  of  such  products, 
the  estimate  of  1975  demand  is  placed  at  2 million  tons,  or  more  than  double  1952  con- 
sumption. Of  this  total,  1. 5 million  tons  might  be  sulfite  and  0.  5 million  might  be  sul- 
fate. 

Anticipated  Net  Imports  of  Wood  Pulp 

The  United  States  has  been  an  importer  of  wood  pulp  for  many  years.  While  there 
has  always  been  some  export  too,  the  quantity  has  been  relatively  small.  The  annual 
figures  on  United  States  international  trade  in  wood  pulp  are  shown  in  table  35. 

Observing  that  there  has  been  a definite  upward  trend  in  net  imports  of  wood  pulp, 
the  1975  net  import  is  estimated  at  3 million  tons.  Of  this  total,  1.5  million  might  be 
sulfite,  1.  0 million  might  be  sulfate,  and  0.  5 million  might  be  groundwood. 

9 4 T extile  Economics  Bureau,  TEXTILE  ORGANON,  New  York,  N.  Y.  (monthly 
periodical). 

95  U.  S.  Department  of  Commerce,  PULP,  PAPER  AND  BOARD,  March  1955,  page 

16. 
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TABLE  35. — United  States  imports  and  exports  of  wood  pulp  1920-52 

[Thousand  short  tons] 


Year 

Imports 

Exports 

Net  Imports 

1920 

906 

32 

874 

1921 

697 

28 

669 

1922 

1,259 

25 

1,234 

1923 

1,383 

23 

1,360 

1924 

1,523 

32 

1,491 

1925 

1,664 

38 

1,626 

1926 

1,731 

34 

1,697 

1927 

1,676 

32 

1,644 

1928 

1,755 

33 

1,722 

1929 

1,881 

54 

1,827 

1930 

1,830 

48 

1,782 

1931 

1,596 

53 

1,543 

1932 

1,482 

48 

1,434 

1933 

1,942 

79 

1,863 

1934 

1,806 

143 

1,663 

1935 

1,933 

172 

1,761 

1936 

2,278 

193 

2,085 

1937 

2,395 

323 

2,072 

1938 

1,710 

140 

1,570 

1939 

2,026 

140 

1,886 

1940 

1,225 

481 

744 

1941 

1,158 

329 

829 

1942 

1,237 

378 

859 

1943 

1,306 

301 

1,005 

1944 

1,072 

218 

854 

1945 

1,754 

135 

1,619 

1946 

1,805 

39 

1,766 

1947 

2,322 

130 

2,192 

1948 

2,176 

94 

2,082 

1949 

1,763 

122 

1,641 

1950 

2,385 

96 

2,289 

1951 

2,361 

200 

2,161 

1952 

1,937 

212 

1,725 

1953 

2,156 

162 

1,994 

Source:  1920-38  and  1940-41,  United  States  Pulp  Producers  Association,  WOOD  PULP  STATIS- 
TICS (compiled  from  Bureau  of  the  Census  data);  1939  and  1952-53,  Bureau  of  the  Census, 
U.  S.  Department  of  Commerce. 
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Estimated  Total  Requirements  for  Wood  Pulp 


The  estimated  total  1975  requirements  for  wood  pulp  based  on  estimates  of  demand 
for  paper  and  board  and  for  the  nonpaper  products  of  wood  pulp  are  summarized  in 
table  36.  Estimated  total  wood-pulp  requirement  includes  the  wood  pulp  equivalent  of 
the  anticipated  net  imports  of  paper.  Anticipated  net  imports  of  wood  pulp  are  listed  by 
type.  The  final  column  of  table  36  indicates  estimated  1975  domestic  demand  for 
domestic  wood  pulp  production- -assuming  paper  and  wood-pulp  net  imports  at  the 
anticipated  levels. 

The  estimate  of  year-2000  demand  for  pulpwood  (90  million  cords)  has  been  made 
directly  from  estimated  demand  for  paper  and  paperboard.  This  interconnecting  analysis 
of  wood  pulp  requirements  in  1975  has  served  as  a guide  in  making  the  more  generalized 
estimate  of  pulpwood  demand  in  2000. 

Estimated  Potential  Demand  for  Pulpwood,  1975  and  2000 


The  quantity  of  wood  pulp  obtainable  from  a cord  of  wood  depends  upon  the  pulping 
process  that  is  used  and  also  upon  the  density  and  other  physical  characteristics  of  the 
pulpwood  itself.  For  a number  of  years  the  Bureau  of  the  Census  has  collected  informa- 
tion on  the  national  consumption  of  pulpwood  by  pulping  process.  Based  on  that  informa- 
tion, the  following  factors  for  "average  cords  of  pulpwood  consumed  per  ton  of  wood  pulp 
produced"  have  been  computed.96 


Average  for 


Year 

Sulfite 

Sulfate 

Soda 

Groundwood 

All  others 

all  processes 

- - - -cords 

of  wood 

per  ton  of  pulp- 

1935 

1.97 

1. 65 

_ _ 

.93 

_ _ 

1. 55 

1936 

1.91 

1.  64 

.93 

1. 53 

1937---- 

2.02 

1. 67 

1. 76 

.92 

. 76 

1. 58 

1938 

1.92 

1. 65 

1. 82 

.91 

.91 

1. 55 

1939 

----  1.90 

1. 64 

1. 73 

.91 

.95 

1. 55 

1940 

1.90 

1.59 

1. 84 

.97 

.94 

1. 53 

1947 

2.01 

1. 77 

1.95 

.98 

1. 02 

1.  62 

Using  these  factors  as  a guide,  the  estimates  of  1975  wood  pulp  requirements  were 
converted  to  corresponding  estimates  of  pulpwood. 

The  pulpwood  equivalents  of  anticipated  net  imports  of  paper  and  of  wood  pulp  are  as 
follow: 

Pulpwood  Equivalent 
(million  cords) 

Net  imports  of  paper 7.3 

Net  imports  of  wood  pulp-  4.7 


Total  paper  and  pulp-  12.  0 

The  pulpwood  equivalents  of  the  estimated  1975  demand  for  domestically-produced 
wood  pulp,  by  grades  of  pulp,  are  as  follow: 

96  United  States  Pulp  Producers  Association,  WOOD  PULP  STATISTICS,  1954  edi- 
tion, New  York,  N.  Y.  , page  121. 
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TABLE  36. — Estimated  1975  demand  for  wood-pulp  products  in  terms  of  wood  pulp  and  wood- 
pulp  equivalent,  anticipated  net  imports  of  paper  in  terms  of  wood-pulp  equivalent, 
anticipated  net  imports  of  wood  pulp,  estimated  domestic  production  of  wood  pulp;  by- 
type  of  pulp 


Type  of  pulp 

Total 

requirement 

Net  imports 
of 

paper 

Net  imports 
of 

wood  pulp 

Requirement 
from  domestic 
mills 

1,000  tons 

1 , 000  tons 

1,000  tons 

1 , 000  tons 

Sulfite 

7,900 

700 

1,500 

5,700 

Sulfate 

16,740 

700 

1,000 

15,040 

Soda 

600 

— 

— 

600 

Groundwood 

10,110 

4,900 

500 

4,710 

Semi chemical  and 
other 

6,050 

770 

— 

5,280 

Total 

41,400 

7,070 

3,000 

31,330 

Pulpwood 

(million 

cords) 


For  sulfite  10.8 

For  sulfate  24.0 

For  soda 1.1 

For  groundwood 4.2 

For  semichemical  and  other  --  4.2 


Total - - 44.3 


Net  imports  of  pulpwood  over  the  period  1935  to  1953  have  varied  between  1 and  2 
million  cords  (table  31,  above).  It  has  been  assumed  that  there  will  be  a net  import  of 
about  2 million  cords  in  1975.  On  that  basis,  the  indicated  1975  demand  on  domestic 
forests  for  pulpwood  has  been  estimated  at  about  42.3  million  cords.  Total  demand  for 
pulpwood  including  the  anticipated  net  imports  of  pulpwood,  and  pulpwood  equivalent  of 
net  imports  of  wood  pulp  and  paper  would  amount  to  approximately  56.3  million  cords. 

Assuming  a considerable  shift  toward  the  use  of  the  dense  hardwoods,  increasing 
re-circulation  of  wood  fiber  in  paper  and  paperboard  production  through  greater  use  of 
waste-paper  pulp,  and  increased  use  of  the  high-yield  pulping  processes,  the  estimate 
of  year  2000  pulpwood  demand  has  been  placed  at  90  million  cords.  With  these  tech- 
nological advances,  it  is  reasonable  to  think  that  these  90  million  cords  would  be  suffi- 
cient wood  to  provide  50  million  tons  of  paper,  45  million  tons  of  paperboard,  and  to 
quadruple  the  production  of  nonpaper  products  of  wood  pulp.  Net  imports  of  pulpwood, 
wood  pulp  and  paper  in  2000  have  been  assumed  to  total  14  million  cords  - -pulpwood 
equivalent.  Demand  on  domestic  forests  is  estimated  at  76  million  cords. 

With  the  advent  of  the  sulfate,  the  semichemical,  and  the  chemigroundwood  pulp- 
ing process,  the  pulp  manufacturing  industry  has  obtained  a rather  large  freedom  in 
the  choice  of  species  that  it  will  use.  The  softwood-hardwood  distribution  of  pulpwood 
that  will  be  demanded  in  1975  and  2000  is  likely  to  be  determined  more  by  the  supply 
factors  than  by  the  demand  factors.  Knowing  that  hardwood  suitable  for  pulpwood  is 
likely  to  be  more  plentiful  in  1975  and  2000  than  softwood,  the  following  estimates  of 
potential  demand  for  domestic  pulpwood  assume  a marked  swing  toward  hardwood: 
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Softwood 

Hardwood 

All  species 

(millibn 

(million 

(million 

cords) 

cords ) 

cords) 

1952  Consumption 21.4  3.7  25.1 

1975  Demand 32.3  10.0  42.3 

2000  Demand 53.0  23.0  76.0 


Further  development  of  this  estimate  in  terms  of  roundwood  volume  and  indicated  de- 
mand on  growing  stock  and  live  sawtimber  has  already  been  done  in  the  initial  summary 
of  these  lower-level  estimates  of  potential  demand  for  timber  (pages  51-55  of  this 
chapter). 

ESTIMATES  OF  POTENTIAL  DEMAND  FOR  VENEER  LOGS  AND  BOLTS 

The  veneer  and  plywood  industry  has  experienced  a remarkable  growth  during  the 
past  fifty  years.  Measured  in  terms  of  the  volume  of  logs  and  bolts  processed  annually, 
it  has  expanded  from  329  million  board  feet  in  1906  to  2,815  million  in  1953  (table  37). 

It  has  doubled,  redoubled,  and  more  than  redoubled  again  in  47  years. 

Actually,  there  are  two  quite  separate  industries  converting  timber  to  veneer  and 
plywood.  The  products  of  one  compete  with  the  products  of  the  other  to  a considerable 
extent;  but  each  has  a rather  large  domain  of  uses  in  which  the  other  does  not  compete. 
Analysis  of  potential  demand  can  proceed  best  by  considering  the  softwood  plywood  and 
veneer  industry  and  the  hardwood  plywood  and  veneer  industry  separately. 

Softwood  Plywood  and  Veneer 

The  softwood  plywood  industry,  located  in  the  Pacific  Northwest  and  California,  is 
based  principally  on  Douglas -fir,  but  the  use  of  ponderosa  pine,  western  hemlock,  and 
some  other  species  is  increasing.  About  95  percent  of  the  volume  of  logs  processed  in 
1953  were  utilized  for  plywood  veneer.  The  rest  was  utilized  for  container  veneer 
(table  38). 

Important  savings  of  labor  have  been  made  in  residential  construction  by  use  of 
softwood  plywood  for  roof  and  wall  sheathing,  subflooring,  inside  wall  coverings,  and 
exterior  siding.  The  last  two  uses  mentioned  are  most  prevalent  in  prefabricated  housing, 
for  which  plywood  is  a favored  material.  About  77,  000  prefabricated  houses  were  erected 
in  1954.  This  represented  about  6.3  percent  of  the  nonfarm  dwelling  units  built  in  that 
year. 

The  chief  use  of  softwood  plywood  in  nonr esidential  construction  has  been  in  con- 
crete forms  for  buildings,  bridges,  dams,  and  other  structures.  Such  forms  are 
particularly  suitable  where  smooth  or  curved  surfaces  are  desired.  The  moisture- 
proof  and  moisture-resistant  types  of  plywood  now  available  can  be  used  a number  of 
times  in  erection  of  concrete  forms. 

Softwood  plywood  is  being  used  to  some  extent  in  farm  service  buildings.  It  is  being 
used  extensively  as  lining  and  as  exterior  material  for  railroad  freight  cars  and  truck- 
trailer  bodies.  House  trailers  are  being  lined  with  plywood  and  furnished  with  plywood 
fixtures . 

Estimates  of  Consumption  and  Demand  by  Major  End-uses 


Information  on  the  end-use  distribution  of  softwood  plywood  consumed  is  exceed- 
ingly scarce.  A survey,  conducted  by  the  Forest  Service,  of  wood  used  in  manufacture 
during  1948  shows  that  723  million  square  feet  (3/8-inch  equivalent)  of  softwood  plywood 
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TABLE  37. — Estimated  volume  of  logs  and  bolts  consumed  in  manufacture  of  veneer  and  ply- 
wood in  specified  years,  1906-53 


[Million  board  feet,  log  scale] 


Year 

All  species 

Softwood 

Hardwood 

1906 

329 

52 

277 

1907 

349 

39 

310 

1908 

383 

51 

332 

1909 

436 

56 

380 

1919 

577 

93 

484 

1921 

400 

70 

330 

1923 

646 

151 

495 

1925 

735 

194 

541 

1927 

962 

290 

672 

1929 

1,113 

394 

719 

1931 

696 

228 

468 

1933 

700 

282 

418 

1935 

824 

340 

484 

1937 

1,114 

460 

654 

1939 

1,194 

544 

650 

1942 

1,736 

797 

939 

1943 

1,594 

659 

935 

1944 

1,533 

647 

886 

1945 

1,404 

546 

858 

1947 

1,570 

751 

819 

1951 

2,271 

1,232 

1,039 

1952 

2,467 

1,548 

919 

1953 

2,815 

1,861 

954 

Source:  U.  S.  Department  of  Commerce  data  republished  in:  (1906-33)  Sowder,  A.  M.  and 
Marquis,  R.  W. , TIMBER  REQUIREMENTS  FOR  VENEER  AND  PLYWOOD,  Forest  Service,  Washington, 
D.  C.,  1941,  page  8;  (1935-47)  Forest  Service,  Materials  Survey,  Washington,  D.  C., 

1950,  Table  48;  (1951  and  1953)  U.  S.  Department  of  Commerce,  FACTS  FOR  INDUSTRY,  SOFT- 
WOOD PLYWOOD  AND  VENEER,  SUMMARY  FOR  1951,  page  7,  and  SUMMARY  FOR  1953,  page  2;  FACTS 
FOR  INDUSTRY,  HARDWOOD  VENEER  1952,  page  3,  and  HARDWOOD  VENEER,  1953,  page  3;  (1952) 
Department  of  Commerce  data  adjusted  to  include  log  consumption  of  "green  veneer"  mills. 


and  container  veneer  was  used  in  the  fabrication  of  containers,  fixtures,  furniture,  and 
various  other  nonconstruction  items  (table  39). 98  That  723  million  square  feet  represented 
37  percent  of  the  reported  production  of  softwood  plywood  in  1948  (table  40). 

Making  allowance  for  some  increase  in  use  of  plywood  in  fabrication  of  these  manu- 
factured products,  and  assuming  a 15  percent  increase  in  output  of  such  products  between 
1948  and  1952,  would  indicate  that  the  quantity  of  plywood  consumed  in  these  nonconstruc- 
tion uses  by  1952  may  have  been  about  900  million  square  feet.  That  900  million  square 
feet  would  represent  28  percent  of  the  reported  production  of  softwood  plywood  in  1952. 
Because  of  the  large  increase  of  construction  activity  between  1948  and  1952,  it  is 

98 Because  softwood  container  veneer  represents  only  5 percent  of  all  softwood  logs 
and  bolts  consumed  by  the  softwood  sector  of  the  veneer  and  plywood  industry,  no  attempt 
has  been  made  in  this  study  to  make  separate  estimates  for  softwood  container  veneer. 


114  - 


TABLE  38. — Volume  of  logs  and  bolts  processed  by  the  softwood  plywood  and  veneer  industry 

in  1953 


Use  and  species 

Volume 

Distribution 

Utilized  for  plywood  veneer 

Million  bd.  ft. 

Percent 

Douglas-fir 

1,686 

91 

Ponderosa  pine 

58 

3 

Other  species 

28 

1 

Total  for  plywood 

1,772 

95 

Utilized  for  container  veneer 

Douglas-fir 

57 

3 

Ponderosa  pine 

1 

l 

Other  species 

31 

2 

Total  for  container 

89 

5 

Total  volume  processed 

Douglas-fir 

1,743 

94 

Ponderosa  pine 

59 

3 

Other  species 

59 

3 

All  species 

1,861 

100 

1 Less  than  0.05  of  one  percent. 

Source:  U.  S.  Department  of  Commerce,  FACTS  FOR  INDUSTRY,  SOFTWOOD  PLYWOOD  AND  VENEER, 
1953,  Washington,  D.  C.,  1954,  page  2. 


reasonable  to  believe  that  a larger  percentage  of  plywood  was  going  into  that  use  in  the 
latter  year.  It  is  therefore  estimated  that  about  72  percent  of  the  softwood  plywood  pro- 
duced in  1952,  or  about  2,260  million  square  feet,  were  used  for  construction  purposes." 

Softwood  plywood  is  a substitute  for  lumber.  It  is  probably  safe  to  assume  that  the 
1952  percentage  of  construction  plywood  used  for  new  residential  construction,  for  new 
nonresidential  construction,  and  for  maintenance  and  repair,  was  similar  to  the  cor- 
responding 1952  percentage  distribution  of  lumber  used  for  construction  purposes.  The 
1952  distribution  of  softwood  plywood  consumption  has  accordingly  been  estimated  as 
follows: 

Million 

sq.  ft.  Percent 


New  residential  construction 1,243  40 

New  nonresidential  construction--  452  14 

Maintenance  and  repair  construc- 
tion  565  18 

All  construction  uses 2,  260  72 

Nonconstruction  uses 900  28 

Total  domestic  consumption  - 3,  160  100 


"These  two  estimates  do  not  quite  equal  reported  production  in  1952  because  there 
is  a small  net  export  of  softwood  plywood. 
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TABLE  39. — Consumption  of  softwood  plywood  and  veneer  in  the  manufacture  of  specified 

products,  1948. 

[Million  square  feet  3/8-inch  equivalent] 


Product 

Quantity 

Containers 

312 

Fixtures 

149 

Furniture 

76 

Motor  vehicles1 

30 

Radios  and  phonographs 

24 

Housetrailers 

22 

Trunks  and  other  luggage 

17 

Railroad  freight  cars 

14 

Electrical  equipment 

13 

Small  boats  and  ships 

12 

Woodenware  and  novelties 

12 

Signs  and  displays 

9 

Kitchen  cabinets  and  refrigerators 

7 

Patterns 

5 

Cigar  and  tobacco  boxes 

4 

Other  items2 

17 

Total  consumption 

723 

1 Chiefly  motor-truck  and  truck-trailer  bodies. 

2 Does  not  include  plywood  used  in  fabrication  of  millwork  or  prefabricated  houses  and 
other  structures. 

Source:  Forest  Service,  WOOD  USED  IN  MANUFACTURE,  1948,  Washington,  D.  C.,  1951,  page  28. 
Volumes  converted  from  square  feet  one-inch  equivalent. 


Demand  for  use  in  construction:  Potential  demand  for  softwood  plywood  in  construc- 
tion uses  has  been  estimated  on  the  basis  of  the  construction- activity  projections  devel- 
oped earlier  in  this  chapter.  Those  projections  converted  to  an  index  (1952  = 100)  are  as 
follow: 


New  New  Maintenance 

Y ear  residential  nonr esidential  and  repair 


1952 100  100  100 

1975 - 172  180  155 

2000 188  309  244 


Assuming,  for  a first  approximation,  that  the  average  softwood  plywood  content  per 
new  dwelling  unit  constructed,  and  that  average  use  per  dollar  of  expenditure  for  new 
nonr  esidential  construction  and  for  maintenance  and  repair,  would  remain  as  in  1952 
(and  construction  activity  increased  about  as  projected  above),  the  1975  and  year-2000 
demand  for  softwood  plywood  would  be  as  follows: 


- 116  - 


TABLE  40. — Production  of  softwood  plywood,  specified  years,  1939-54 
[Million  square  feet  3/8-inch  equivalent] 


Year 

Quantity  produced 

Index 

1939 

1,032 

100 

1941 

1,805 

175 

1942 

1,840 

178 

1943 

1,495 

145 

1944 

1,485 

144 

1945 

1,222 

118 

1946 

1,436 

139 

1947 

1,700 

165 

1948 

1,954 

189 

1949 

1,977 

192 

1950 

2,676 

259 

1951 

2,995 

290 

1952 

3,178 

308 

1953 

3,848 

373 

1954 

3,933 

381 

Source:  U.  S.  Department  of  Commerce:  (1939-42)  BUSINESS  STATISTICS,  1953  edition,  page 
155:  (1943-51)  STATISTICAL  ABSTRACT  OF  THE  UNITED  STATES,  1954  edition,  page  728; 
(1952-53)  FACTS  FOR  INDUSTRY,  SOFTWOOD  PLYWOOD  AND  VENEER,  1953,  page  2;  (1954)  SURVEY 
OF  CURRENT  BUSINESS,  February,  1955,  page  S-32. 


New  New  Maintenance  All 

Y ear  residential  nonr esidential  and  repair  construction 


Million  square  feet  3/8  inch  equivalent 

1952 1,243  452  565  2,  260 

1975 2,  138  814  876  3,  828 

2000 2,337  1,397  1,379  5,  113 


The  increase  of  demand  for  softwood  plywood  in  construction  indicated  by  this 
method  of  estimation  would  amount  to  69  percent  during  the  period  1952-75,  and  to  126 
percent  during  the  period  1952-2000.  While  both  periodic  increases  would  be  quite  large, 
they  are  comparatively  modest  alongside  the  rate  at  which  softwood  plywood  production 
(and  consumption)  has  been  increasing  over  the  past  fifteen  years  (table  40,  above). 
During  that  brief  period  the  output  of  this  material  increased  by  281  percent. 

The  idea  that  demand  in  the  long  run  for  softwood  plywood  in  construction  may  not 
increase  very  much  faster  than  the  anticipated  increase  of  construction  activity  is  based 
on  the  prospects  of  strong  competition  by  the  new  wood-fiber  boards,  made  chiefly  from 
low-cost  mill  residues  and  from  low-quality  timber.  As  high-quality  old-growth  timber 
becomes  scarcer  and  more  expensive,  the  raw-material-cost  advantages  of  the  wood- 
fiber -board  industry  will  become  important.  There  is  also  a probability  of  intensified 
competition  between  plywood  and  paperboards  - -particularly  by  resin-impregnated 
boards  which  can  be  manufactured  to  meet  a wide  range  of  specifications.  Some  of  this 
technology,  of  course,  can  also  be  utilized  by  the  manufacturers  of  plywood.  A number 
of  them  have  already  begun  to  improve  and  modify  their  product  by  use  of  paper  and 
plastic  facings  and  by  other  treatments.  A period  of  intense  competition  among  the  pro- 
ducers of  softwood  plywood,  of  wood-fiber  boards,  and  of  paperboards  is  in  the  offing. 
Who  will  get  the  lion's  share  of  the  markets  of  the  future  is  a matter  of  great  uncer- 
tainty. 
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There  is  no  reason  to  believe,  however,  that  softwood  plywood  will  fail  to  retain  its 
present  place  as  a construction  material  nor  to  make  some  gains  at  the  expense  of  lum- 
ber. Allowing  for  a moderate  expansion  in  the  use  of  plywood  in  construction  and  for  the 
anticipated  increases  in  volume  of  construction  industry  output,  potential  demand  for 
softwood  plywood  in  this  field  of  use  is  estimated  at  4,  200  million  square  feet  (3/8-inch 
equivalent)  by  1975,  and  at  5,  500  million  by  2000.  These  estimates  imply  an  increase 
of  86  percent  over  1952  consumption  during  the  period  1952-75,  and  of  143  percent 
during  the  period  1952-2000. 

Demand  for  use  in  manufacture:  It  has  been  estimated  above  that  900  million  square 
feet  of  softwood  plywood  and  container  veneer  were  consumed  in  1952  in  fabrication  of 
containers,  fixtures,  furniture  and  various  other  products  listed  in  table  39  above. 

Projecting  demand  for  these  products  on  about  the  same  basis  as  was  done  previ- 
ously in  the  analysis  of  lumber  used  in  manufacture  (pages  73-82  of  this  chapter),  but 
assuming  a moderate  increase  in  use  of  plywood  per  unit  of  product  manufactured,  indi- 
cates a 1975  potential  demand  for  1,  500  million  square  feet  and  a year-2000  demand  for 
2,  800  million  square  feet. 


Softwood  Veneer  Logs  and  Bolts 


The  estimates  of  1952  consumption  and  of  1975  and  year-2000  potential  demand  for 
softwood  plywood  and  container  veneer,  and  the  associated  estimates  of  consumption 
and  demand  for  softwood  veneer  logs  and  bolts  are  as  follow: 

1952  1975  2000 

- - million  sq.  ft.  - - 


Plywood  for  construction 


uses 

Plywood  and  container 
veneer  for  nonconstruc- 
tion  uses 

2,  260 
900 

4,  200 
1,  500 

5,  500 
2, 800  . 

All  plywood  and  con- 
tainer  veneer 

3,  160 

5,  700 

8,  300 

Index  

100 

180 

263 

- - million  bd. 

ft.  - - 

Veneer  logs  and  bolts 

1,  548 

2,  700 

4,  000 

Index  

100 

174 

258 

Recognizing  the  progress  that  is  being  made  in  recovering  more  usable  veneer  from 
logs  and  bolts  processed,  the  estimated  1952-75  increase  in  demand  for  logs  (74  percent) 
is  somewhat  less  than  the  estimated  increase  in  demand  for  plywood  and  container  veneer 
(80  percent).  With  respect  to  the  period  beyond  1975,  the  industry  will  be  depending  to  a 
large  extent  upon  young-growth  timber  of  smaller  size.  The  possibilities  for  any  further 
increase  in  recovery  of  usable  material  from  logs  processed  is  likely  to  be  rather 
limited. 


Hardwood  Veneer  and  Plywood 

The  hardwood  veneer  and  plywood  industry  is  widely  distributed  throughout  most  of 
the  eastern  states.  It  turns  out  a variety  of  products  classified  as  follows: 

1.  Special-type  veneers  that  meet  exacting  specifications,  such  as  those  used  in 
aircraft  and  in  construction  of  luxury  pleasure  boats. 
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2.  Face-type  veneers  used  for  decorative  effect  in  quality  furniture,  or  as  facing  on 
plywood  wall  paneling  and  doors. 

3.  Commercial  and  utility-type  veneers  used  in  plywood  for  containers,  and  for 
cores  and  backing  of  the  higher  grades  of  plywood. 

4.  Container -type  veneers  used  for  wirebound  boxes  and  crates,  for  baskets  and 
hampers,  and  for  other  containers  in  which  no  gluing  is  required. 


5.  Flat-type  veneers  used  for  items  such  as  ice  cream  spoons  and  sticks,  physi- 
cians' tongue  depressors,  and  parts  of  woodenware  and  novelties. 

Of  the  hardwood  veneer  produced  in  1952,  about  16  percent  was  the  special-  and 
face-types.  About  49  percent  was  classified  as  commercial  and  utility-type.  Container 
veneers  represented  32  percent,  and  the  other  3 percent  was  flat-type  veneers  (table  41). 


The  species  distribution  of  hardwood  logs  and  bolts  consumed  in  1953  was  as  fol- 
lows: 100 


Species  group 


Million  bd.  ft. 

(log  scale)  Percent 


Birch,  beech,  cherry,  maple,  oak,  walnut 

Gum,  yellow  poplar,  basswood,  cottonwood 

Other  domestic  hardwoods 

Imported  tropical  hardwoods 

Total  consumption 


188 

20 

627 

66 

111 

11 

28 

3 

954 

100 

About  60  percent  of  the  hardwood  veneer  produced  in  1952  was  used  for  manufacture 
of  plywood.  That  plywood  was  distributed  by  types  as  follows:  101 

Million  sq.  ft. 

Type  (surface  measure)  Percent 

Waterproof 29  2 

Moisture-resistant 979  69 

Container -type 324  23 

Dry-bond 92  6 

Total 1,424  100 


Hardwood  plywood  has  about  the  same  uses  in  manufacture  as  have  been  mentioned 
in  the  case  of  softwood  plywood.  The  only  difference  is  that  the  hardwood  variety  is 
preferred  where  appearance,  hardness,  and  sonic  properties  are  important.  It  is  prob- 
ably less  vulnerable  to  competition  by  wood-fiber  boards  than  is  softwood  plywood. 

Because  the  uses  of  hardwood  veneer  and  plywood  are  so  highly  diversified,  de- 
tailed analysis  of  potential  demand  use-by-use  is  not  practicable  in  this  study.  The  esti- 
mated 1975  potential  demand  for  softwood  plywood  (assuming  strong  competition  by  wood- 
fiber  boards  and  paperboards)  has  been  placed  at  80  percent  above  1952  consumption. 
Assuming  that  hardwood  plywood  and  veneer  will  not  be  subject  to  as  strong  competition 
by  these  other  materials,  it  is  probable  that  demand  in  the  1952-75  period  will  increase 
by  100  percent,  and  that  the  1952-2000  increase  will  be  of  the  order  of  195  percent.  With 

100U.  S.  Department  of  Commerce,  FACTS  FOR  INDUSTRY,  HARDWOOD  VENEER, 
1952,  Washington,  D.  C.,  1953,  page  2.  Data  on  the  species  distribution  of  logs  con- 
sumed in  1952  are  not  available. 

101U.  S.  Dept,  of  Commerce,  FACTS  FOR  INDUSTRY,  HARDWOOD  PLYWOOD, 
SUMMARY  FOR  1952,  Washington,  D.  C.,  1953,  page  2. 
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TABLE  41. — Production  of  hardwood  veneer  1952,  by  major  types 


Type 

Quantity 

Distribution 

Mi l lion  bd.  ft. 

surface  measure 

Percent 

Special  and  face  veneers 

1,666 

16 

Commercial  and  utility  veneers 

4,998 

49 

Container  veneer 

3,264 

32 

Flat  veneer 

355 

3 

Total  production 

10,283 

100 

Source:  U.  S.  Department  of  Commerce,  FACTS  FOR  INDUSTRY,  HARDWOOD  VENEER,  1953,  Washing- 
ton, D.  C.,  1954,  page  2. 

a small  allowance  for  improved  recovery  of  usable  veneer  from  the  logs  and  bolts  proc- 
essed, potential  demand  for  hardwood  veneer  logs  and  bolts  by  1975  is  estimated  at 
1,  800  million  board  feet,  and  year -2000  demand  is  estimated  at  2,  500  million. 

Summary  of  Estimated  Demand  for  Veneer  Logs  and  Bolts 


The  several  estimates  of  potential  demand  for  veneer  logs  and  bolts  are  now  brought 
together: 


Softwood  Hardwood  All  species 


1952  Consumption 1,548  919  2,467 

1975  Demand 2,  700  1,800  4,500 

2000  Demand 4,000  2,  500  6,  500 


In  view  of  the  prospective  large  increase  in  demand  for  household  furniture,  it  is 
anticipated  that  by  2000  there  will  be  a net  import  of  500  million  board  feet  of  tropical 
hardwood  veneer  logs  or  of  the  equivalent  in  veneer  and  veneer  products. 

Estimated  Potential  Demand  for  Minor  Industrial- Wood  Products 


Industrial- wood  products  (minor  in  the  sense  that  no  one  of  them  represents  a large 
volume  of  wood  in  comparison  with  lumber,  pulpwood,  or  veneer  logs)  include  cooperage 
logs  and  bolts,  piling,  poles,  fence  posts,  hewn  ties,  round  mine  timbers,  and  a mis- 
cellaneous assortment  of  other  products.102 

The  volume  of  logs  and  bolts  used  in  production  of  these  minor  products  in  1952 
amounted  to  699  million  cubic  feet,  or  slightly  less  than  7 percent  of  all  industrial  wood 
consumed.  Brief  attention  will  be  given  to  each  of  the  products  listed  above.  Estimates 
of  1975  potential  demand  have  been  made  for  each,  but  the  year-2000  estimate  has  been 
made  only  for  the  group  as  a whole. 

Cooperage  Logs  and  Bolts 


The  term  "cooperage"  applies  to  barrels,  kegs,  pails,  and  tubs,  made  of  wood 
staves  and  heading,  bound  together  with  metal  hoops.  "Tight  cooperage"  is  used  as  con- 
tainers for  liquids,  and  "slack  cooperage"  is  used  as  containers  for  dry  materials. 

102Such  as  bolts  for  turnery  products,  wood  for  making  of  charcoal,  shingle  bolts, 
and  furnace  poles. 
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Fifty  years  ago,  tight  cooperage  was  used  for  storage  and  shipment  of  products  such 
as  whiskey,  beer  and  ale,  wine,  molasses,  vinegar,  pickled  products,  lard  and  oils, 
petroleum  products,  and  chemicals.  Out  of  this  list,  the  only  product  still  stored  almost 
wholly  in  tight  cooperage  is  whiskey.  For  the  others,  there  has  been  a drastic  displace- 
ment of  tight  cooperage  by  metal  drums  and  cans,  and  by  glass  containers. 


Slack  cooperage  has  been  used  for  storage  and  shipment  of  items  such  as  flour, 
sugar,  salt,  lime,  cement,  nails,  rosin,  and  many  others.  As  a container  for  these 
materials  slack  cooperage  has  been  displaced  by  wooden  and  fiber  boxes,  by  cotton  bags, 
and  by  multi-wall  paper  bags,  by  fiber  drums,  and  various  other  containers.  Part  of 
the  trend  away  from  the  slack  cooperage  container  has  been  due  to  the  practice  of  putting 
many  commodities  in  consumer -size  packages  before  they  leave  the  factory.  The  old 
cracker  barrel,  for  example,  has  been  replaced  by  sealed  packages  containing  quan- 
tities that  the  average  consumer  is  willing  to  buy  at  one  time. 


The  general  trend  away  from  wooden  cooperage  (both  tight  and  slack)  is  evident  in 
the  figures  shown  in  table  42.  In  1906  about  1. 5 billion  board  feet  of  timber  were  used 
in  the  production  of  cooperage.  In  1952  only  355  million  board  feet  were  used  for  that 
purpose. 

Looking  ahead  to  1975,  it  appears  likely  that  the  use  of  cooperage  will,  by  then,  be 
confined  almost  wholly  to  storage  of  whiskey  and  other  spiritous  beverages,  and  to 

TABLE  42. — Consumption  of  timber  for  cooperage,  selected  years — 1906-511 
[Million  board  feet,  log  scale] 


Year 

All  cooperage 

Tight  cooperage 

Slack  cooperage 

1906 

1,478 

562 

916 

1908 

1,775 

682 

1,093 

1910 

1,706 

742 

964 

1919 

1,486 

725 

761 

1921 

1,149 

547 

602 

1923 

1,136 

489 

647 

1925 

1,182 

544 

638 

1927 

1,307 

698 

609 

1929 

1,461 

779 

682 

1931 

843 

468 

375 

1933 

639 

336 

303 

1935 

758 

455 

303 

1937 

833 

415 

418 

1939 

786 

388 

398 

1947 

558 

275 

283 

1949 

369 

148 

221 

1950 

455 

197 

258 

1951 

427 

164 

263 

1952 

355 

92 

263 

1 Data  for  years  1906-25  from  U.  S.  Forest  Service  Statistical  Bulletin  No.  21, 
"American  Forests  and  Forest  Products";  for  years  1927-47  from  Bureau  of  the  Census, 
Census  of  Manufactures;  for  years  1949-51  from  U.  S.  Department  of  Commerce,  N.P.A., 
"Containers  and  Packaging"  industry  reports.  N.P.A.  reports  on  number  of  barrels  con- 
verted to  timber  volume  by  factor  of  41  bd.  ft.  per  barrel  for  tight  cooperage  and  12 
bd.  ft.  per  barrel  for  slack  cooperage. 
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packaging  of  certain  materials  for  export.  On  the  basis  of  that  supposition,  potential  de- 
mand for  cooperage  logs  and  bolts  in  1975  is  estimated  at  400  million  board  feet.  While 
this  amount  is  considerably  more  than  was  consumed  in  1952,  it  is  less  than  1951  con- 
sumption and  consumption  in  every  other  previous  year  except  1949  (table  42). 

The  tight  cooperage  industry  is  very  exacting  in  its  wood  requirements,  since  the 
woods  used  must  be  impermeable  to  liquids.  For  certain  commodities,  it  is  also  essen- 
tial to  use  woods  that  do  not  impart  odor,  flavor  or  color  to  the  contents.  White  oak  has 
long  been  favored,  especially  for  whiskey  barrels.  Slack  cooperage  need  not  be  made  of 
such  high-quality  wood  as  tight  cooperage  although  freedom  from  odor,  flavor  and  color 
is  sometimes  important.  Oaks,  gums,  poplar,  southern  pines,  spruce  and  Douglas-fir 
are  among  the  most  widely  used  woods.  The  proportion  of  hardwood  used  is  increasing 
for  both  tight  and  slack  cooperage  and  may  be  expected  to  continue  to  do  so: 

1950  Consumption  1975  Demand 
(million  bd.  ft.  ) (million  bd.  ft.  ) 


Softwood 1 6 1 112 

Hardwood 294  288 

Total 455  400 


Piling 

Wood  piling  is  used  chiefly  in  construction  of  dock  facilities,  as  footing  for  the 
foundation  of  buildings  erected  on  ground  that  contains  no  hard  underlying  strata,  and 
for  railroad  trestles. 

Information  on  the  quantity  of  piling  treated  in  wood  preservation  plants  has  been 
collected  for  many  years,  but  little  is  known  about  the  quantity  of  untreated  piling  in- 
stalled from  year  to  year.  Partial  surveys  made  in  a few  areas  indicate  that  about  40 
percent  of  all  piling  installed  may  be  untreated  material.  This  estimate,  however,  is 
subject  to  considerable  margin  of  error.  During  the  years  of  World  War  II,  a large  vol- 
ume of  untreated  piling  was  installed  because  dock  and  other  facilities  were  needed  in  a 
hurry,  and  preservative  materials  were  in  short  supply.  The  average  annual  volume  of 
piling  treated  during  specified  periods,  and  the  estimated  total  consumption  of  piling  are 
as  follows: 


Volume  treated 

Volume  consumed 

Period 

(million  cu.  ft. ) 

(Million  cu.  ft.  ) 

1925-29 

12.9 

21.5 

1930-34 

10.1 

16.8 

1935-39 

11.3 

18,8 

1940-44 

21.0 

46.  6 

1945-49 

12.7 

21.2 

1950-51 

14.8 

24.  7 

1952 --- 

16.7 

28.  0 

Wood  piling  will,  no  doubt,  continue  to  be  used  for  the  same  purposes  it  now  serves. 
There  will  probably  be  some  displacement  by  steel  and  concrete,  but  more  important, 
from  the  standpoint  of  future  demand,  will  be  the  increased  use  of  treated  piling.  The 
1975  potential  demand  for  piling  is  estimated  at  27  million  cubic  feet  or  40  million 
linear  feet.  Of  this  total,  about  90  percent  would  probably  be  softwood  and  10  percent 
might  be  hardwood. 


Poles 


Wood  poles  are  used  principally  for  electric  power  lines  and  for  telephone  and  tele- 
graph lines.  The  number  in  service  has  been  increasing  and  is  expected  to  increase  still 
further.  The  most  rapid  increase  has  been  in  the  power-line  field. 
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Class  of  Utility 


Number  of  poles  in  service 
(million) 


1938  1949 

Rural  electric  cooperatives 0.7  15.0 

Other  power  lines 19.5  32.2 

Telephone  lines 21.0  25.2 

Western  Union  telegraph 8.8  9.7 

Class  I Railroads 2.6  4.2 


Total  in  service 52.6  86.3 

Because  of  the  great  mileage  of  new  power  lines  installed  during  recent  years, 
trends  in  number  of  poles  installed  annually  are  not  a very  reliable  indicator  of  what 
the  future  demand  might  be.  The  average  annual  installation  has  been  as  follows: 


Average  number  of  poles 


Period  installed  annually 

(million) 

1923-29 3.6 

1935-39 3.6 

1940-45- 3.8 

1946-50 6.8 

1952 6.5 


Assuming  that  by  1975  there  will  be  120  million  poles  in  service,  with  an  average 
service-life  of  30  years,  and  that  new  lines  then  being  constructed  will  require  1 mil- 
lion poles  annually,  the  1975  potential  demand  for  poles  is  estimated  at  5 million.  That 
number  would  provide  4 million  for  replacements  and  1 million  for  the  new  lines.  Even 
though  the  estimate  is  1.5  million  less  than  the  number  installed  in  1952,  it  appears  to 
be  adequate  to  meet  the  probable  future  demand.  Practically  all  poles  used  are  softwood. 

F ence  Posts 


Consumption  of  wood  fence  posts  in  1952  is  estimated  at  306  million  pieces.  Only 
about  two-thirds  of  the  posts  used  were  cut  from  growing  stock  on  commercial  forest 
land.  The  balance  were  obtained  from  hedgerows,  noncommercial  forest  land  and  other 
sources. 

Consumption  of  wood  posts  has  declined  sharply  in  the  past  35  years  according  to 
Forest  Service  estimates: 


Y ear  Number  used 

(millions) 

1920 - 900 

1929 - 400 

1937 475 

1945 - 250 

1952 306 


The  decline  in  use  of  wood  posts  has  resulted  partly  from  greater  use  of  steel  and 
concrete  posts,  and  partly  from  increased  use  of  wood  preservatives.  However,  farm 
abandonment,  farm  consolidation,  and  decline  in  use  of  horses  on  farms  are  other  fac- 
tors which  also  have  tended  to  reduce  post  consumption.  The  influence  of  such  factors 
is  being  partially  offset  by  farm  reorganization  for  soil  conservation,  more  intensive 
pasture  management,  rangeland  improvement,  and  new  highway  construction. 
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Potential  demand  for  wood  posts  in  1975  is  estimated  at  280  million  pieces,  or  about 
8 percent  less  than  consumption  in  1952.  As  at  present  about  35  percent  of  the  posts 
used  would  be  softwood  and  65  percent  hardwood. 

Round  Mine  Timbers 


Consumption  of  round  mine  timbers  in  1952  is  estimated  at  81  million  cubic  feet. 
This  was  slightly  less  than  the  volume  of  logs  used  for  sawn  mine  timbers.  About  three- 
fourths  of  the  round  mine  timbers  used  in  1952  were  hardwoods;  one-fourth  softwoods. 

Species  use  is  closely  related  to  local  availability.  About  90  percent  of  the  timbers 
are  used  in  coal  mining  in  predominantly  hardwood  portions  of  Pennsylvania,  the 
southern  Appalachian  mountains  and  the  central  States. 

Consumption  of  round  mine  timbers  has  declined  considerably  in  the  past  3 0 years. 


Y ear  Round  mine  timber  used 

(million  cu.  ft.  ) 

1905 166 

1923 - 174 

1935 - ---  114 

1950 108 

1952 81 


That  decline  has  been  due  partly  to  the  substitution  of  sawn  material  for  round  mine 
timbers.  Use  of  steel  roof  bolts  in  lieu  of  mine  timbers  to  support  overlying  rock  in 
coal  mines  is  a recent  development  which  has  further  reduced  the  requirement  for 
round  mine  timbers.  However,  the  President's  Material  Policy  Commission  has  esti- 
mated that  growth  of  the  national  economy  by  1975  can  be  expected  to  increase  coal  con- 
sumption about  54  percent  above  1950.  Production  of  other  minerals  is  likewise  expected 
to  increase.  Thus,  total  potential  demand  for  round  mine  timbers  in  1975  is  estimated 
at  13  0 million  cubic  feet,  about  three-fourths  hardwood. 

Other  Industrial  Wood 

An  estimated  227  million  cubic  feet  of  timber  were  used  in  1952  for  a wide  variety  of 
products  such  as  charcoal  and  other  wood  distillation  products,  spools,  dowels  and  other 
turned  products,  shingles,  excelsior,  sporting  goods,  smelter  poles,  farm  poles,  round 
and  split  farm  timber.  About  half  of  these  products  was  derived  from  growing  stock 
while  the  balance  was  drawn  from  cull  trees  and  plant  residues,  the  latter  being  used 
primarily  for  charcoal  and  small  dimension  stock.  Not  included  in  these  estimates  are 
substantial  quantities  of  dead  chestnut  wood  used  for  tannin  extract  and  of  pine  stumps 
used  for  naval  stores. 

Past  trends  in  consumption  of  these  minor  products  have  been  variable,  some  in- 
creasing and  others  decreasing.  Demand  for  wood  shingles,  excelsior,  and  charcoal  has 
been  on  the  downgrade,  but  demand  for  many  of  the  manufactured  products  made  directly 
from  bolts  has  been  increasing.  Assuming  that  the  heavier  market  losses  for  wood  in 
these  miscellaneous  uses  have  already  been  sustained,  1975  demand  is  estimated  at  280 
million  cubic  feet  or  23  percent  above  1952  consumption.  Of  this  total,  about  one-third 
would  probably  be  drawn  from  mill  residues  and  from  roundwood  other  than  forest  grow- 
ing stock.  About  half  would  be  softwood. 

Summary  of  the  Estimates 


The  various  estimates  of  1975  potential  demand  for  the  minor  industrial-wood  prod- 
ucts, including  a hewn-tie  item  which  was  discussed  previously  in  the  section  pertaining 
to  lumber  requirements  of  the  railroads,  add  up  to  711  million  cubic  feet,  roundwood 
basis  (table  43).  That  volume  is  less  than  2 percent  above  1952  consumption. 
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TABLE  43.' — Consumption  of  minor  industrial -wood  products  1952;  estimate  of 

potential  demand  1975  and  2000 


Standard  units 
of  measure 

1952 

1975 

Roundwood  volume 

Product 

Consump- 

tion 

Estimated 

Demand 

1952 

Consumption 

1975 

Demand 

2000 

Demand 

Cooperage  logs 
and  bolts 

Bd.ft.log  scale 

Mil  lion 
units 

355.3 

Mil  lion 
units 

400 

Mi  llion 
units 

73 

Mi llion 
units 

82 

Mill  ion 
units 

Piling 

Linear  feet 

41.2 

40 

28 

27 

Poles 

Pieces 

6.5 

5 

88 

68 

Estimate 

Fence  posts 

do 

306.0 

280 

194 

178 

not 

Hewn  ties 

do 

1 10.2 

1 3 

67 

19 

itemized 

Mine  timbers, 
round 

Cubic  feet 

81.0 

130 

81 

130 

Other  industrial 
wood 

do 

227.0 

280 

2 168 

2 207 

All  minor  pro- 
ducts 

do 

(3) 

(3) 

699 

711 

784 

1 Consumption  of  hewn  ties  in  1952,  and  estimated  potential  demand  for  hewn  ties  were 
discussed  in  the  section  pertaining  to  lumber  used  by  railroads. 

2 Volume  from  roundwood  only.  The  difference  between  these  figures  and  the  corresponding 
"standard  unit"  volumes  represents  mill  residues  converted  into  these  miscellaneous  pro- 
ducts. 

3 The  volumes  shown  in  these  two  columns  are  not  additive. 


The  estimate  of  potential  demand  at  year -2000  is  784  million  cubic  feet  or  approxi- 
mately 10  percent  above  the  estimate  for  1975.  The  larger  increase  allowed  for  in  the 
period  1975-2000  is  based  on  the  assumption  that  most  of  the  market  losses  by  products 
most  vulnerable  to  competition  (hewn  ties,  for  example)  will  have  been  taken  by  1975, 
and  that  the  increase  of  population  and  other  factors  will  tend  to  expand  demand  for 
some  of  these  timber  products  in  the  last  quarter  of  the  century.  This,  of  course,  is  a 
matter  of  judgment,  but  even  though  it  should  prove  to  be  in  error  the  effect  upon  the 
estimates  of  potential  demand  for  industrial  wood  as  a whole  would  be  negligible. 

Of  the  699  million  (roundwood)  cubic  feet  of  timber  in  the  minor  industrial-wood 
products  consumed  in  1952,  326  million  were  softwood  and  373  million  were  hardwood. 
The  various  shifts  in  demand  anticipated  during  the  period  1952-75  would  decrease  de- 
mand for  softwood  to  310  million  cubic  feet  and  increase  demand  for  hardwood  to  401 
million  cubic  feet.  It  has  been  assumed  that  the  softwood-hardwood  distribution  of  the 
estimated  year-2000  demand  would  be  about  the  same  as  for  1975.  On  that  basis,  year- 
2000  demand  is  estimated  at  353  million  cubic  feet  of  softwood  and  431  million  of  hard- 
wood. 


ESTIMATED  DEMAND  FOR  FUELWOOD 

Estimates  of  1952  consumption  and  of  1975  and  year-2000  demand  for  fuelwood, 
broken  down  by  major  sources,  have  previously  been  discussed  in  this  chapter  (page  46 
and  table  16) . 

The  large  drop  in  fuelwood  consumption  during  the  past  few  decades  in  the  face  of 
a substantial  increase  in  population  has  been  due  to  greater  use  of  more  convenient  and 
efficient  fuels  such  as  coal,  oil,  gas,  and  electricity. 
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Use  of  wood  for  curing  tobacco  and  for  certain  industries  such  as  brickyards  has 
declined  sharply  as  a result  of  substitution  of  other  fuels.  Since  1941  the  decline  in  use 
of  fuelwood  in  homes  has  been  particularly  rapid  as  the  result  of  changes  in  both  heating 
and  cooking  fuels.  Between  1940  and  1950,  for  example,  the  percentage  of  occupied 
dwelling  units  using  wood  for  central  heating  or  for  cooking  dropped  from  over  20  to 
less  than  10  percent  of  the  total.  This  decline  occurred  in  farm  and  rural  areas  as  well 
as  in  the  cities. 

It  is  likely  that  consumption  of  fuelwood  in  homes  will  decline  still  further  as  a re- 
sult of  such  factors  as  increased  use  of  electricity  and  bottled  gas  in  rural  areas, 
greater  use  of  modern  heating  equipment,  increased  urbanization,  and  increased  per 
capita  income.  Under  these  assumptions  it  is  estimated  that  consumption  of  fuelwood 
in  homes  may  drop  from  the  36  million  cords  so  used  in  1952  to  25  million  cords  by 
1975. 

Use  of  wood  for  production  of  steam  power  in  primary  wood-using  plants  is  like- 
wise expected  to  decline  somewhat,  partly  because  of  increased  use  of  plant  residues 
for  fiber  products  rather  than  for  fuel,  and  partly  because  small  mills  are  increasingly 
turning  to  internal  combustion  engines  rather  than  to  steam  power. 

Potential  demand  for  fuelwood  in  1975  is  estimated  at  40  million  cords  and  year- 
2000  demand  at  30  million.  Assuming  sources  in  the  same  proportion  as  in  1952,  about 
25  percent  would  be  softwoods  and  75  percent  hardwoods.  Distribution  according  to 
sources  might  be  as  shown  in  table  16  above. 


LOWER-LEVEL  ESTIMATES  COMPARED  WITH  THOSE  OF 
STANFORD  RESEARCH  INSTITUTE 

The  estimates  of  1952  consumption  of  timber  products  and  the  lower-level  estimates 
of  1975  potential  demand  developed  in  this  study  are  similar  to  a corresponding  set  of 
estimates  made  in  1954  by  Stanford  Research  Institute.102  This  section  contains  a com- 
parison of  the  two  sets  of  estimates  and  a discussion  of  some  of  the  principal  points  of 
difference. 


Differences  in  the  Basic  Assumption 

Several  of  the  differences  in  the  estimates  of  1975  demand  for  timber  products  stem 
from  differences  in  the  underlying  assumptions.  The  three  most  important  differences  in 
that  area  are  as  follows: 


Gross  national  product billion  dollars 

New  dwelling  units thousand 


New  nonresidential  construction  expenditures 

billion  dollars 


Stanford 

This 

Research 

study 

Institute 

630 

586 

2,  200 

1, 945 

35 

25.  3 

The  gross  national  product  projections  of  this  study  are  at  1953  prices;  those  by  the 
Institute  are  at  1952  prices.  The  Institute's  projection  is  about  7 percent  below  the  figure 
arrived  at  in  this  study.  The  main  difference  is  that  this  study  assumes  man-hour  pro- 
ductivity will  increase  at  an  average  rate  of  2.4  percent  per  year;  whereas  the  Institute's 
projection  implies  an  average  annual  rate  of  increase  of  1.42  percent  annually.  Such  a 
rate  would  be  much  below  that  of  the  past  fifteen  years  and  also  well  below  the  long-term 
1910-53  average  annual  rate  of  increase. 


- 126  - 


The  estimate  of  demand  for  new  dwelling  units  in  this  study  is  based  on  a projection 
of  population  age  20  and  older  with  allowance  for  a proportion  of  unoccupied  units  slightly 
greater  than  ex*  ;ted  in  1950.  Replacement  of  obsolete,  substandard,  and  otherwise  un- 
usable housing  has  been  projected  on  the  basis  of  average  service  life  of  70  years.  The 
Institute's  projection  of  demand  for  new  housing  is  based  on  "past  relationships  between 
new  nonfarm  housing  starts  and  total  population,  levels  of  real  disposable  income,  and 
trend.  " 103  The  period  of  observation  was  apparently  1929-53  which  included  the  Great 
Depression  and  World  War  II,  both  periods  in  which  the  residential  construction  industry 
was  seriously  disrupted. 

The  projection  in  this  study  of  expenditures  (at  1953  prices)  for  non-residential  con- 
struction (not  including  railroad  and  farm)  is  based  on  the  assumption  that  such  expendi- 
tures will  amount  to  about  the  same  percent  of  1975  gross  national  product  as  the  average 
for  the  past  40  years.  The  Institute's  projection  (at  1952  prices)  includes  railroad  con- 
struction and  farm  service  buildings.  The  method  of  projection  is  described  as  "based  on 
past  relationships  between  construction  expenditures,  population,  and  gross  national 
product.  " Apparently,  the  period  of  observation  was  1929-52.  But  the  Institute's  estimate 
of  1975  expenditures  for  nonresidential  construction  is  slightly  less  than  the  Department 
of  Commerce  "outlook"  estimate  for  such  expenditures  in  1955.  104 

The  lower-level  estimates  of  1975  demand  for  lumber  in  this  study  are  based  on  the 
assumption  of  a substantial  increase  in  the  real  price  of  lumber  relative  to  real  price  of 
competing  materials.  The  amount  of  such  increase  has  been  expressed  as  a range  of  from 
25  to  30  percent.  The  Institute's  assumption  with  respect  to  price  of  lumber  is  stated  as 
follows: 

Lumber  prices  will  probably  rise  more  rapidly  than  the  prices  of  competing  mate- 
rials, but  the  relative  increase  is  expected  to  be  smaller  in  the  1952-75  period  than 
it  was  between  1929  and  1952. 

What  this  means  in  specific  terms  is  not  discussed  in  the  Institute's  report.  No  informa- 
tion on  the  relationship  of  lumber  prices  to  the  prices  of  competing  materials  is  pre- 
sented. It  should,  perhaps,  be  recalled  that  the  real  price  of  lumber  in  terms  of  the 
general  commodity  purchasing  power  of  the  dollar  increased  by  approximately  100  per- 
cent during  the  period  1929-52.  105  The  real  prices  of  structural  steel,  cement,  and 
brick  increased  very  little  during  that  period  1929-52.  An  increase  of  lumber  prices 
relative  to  prices  of  competing  materials  "somewhat  smaller"  than  in  the  period  1929-52 
might  still  be  50  to  75  percent. 

Differences  in  the  Over-all  Estimates 

Turning  now  from  the  differences  in  underlying  assumptions,  the  comparison  of  the 
two  series  of  estimates  of  1952  consumption  of  timber  products  and  of  estimated  1975 
demand  are  shown  in  table  44.  While  net  imports  of  lumber,  pulpwood,  woodpulp,  and 
finished  paper  are  all  mentioned  in  the  Institute's  report,  such  imports  were  not  included 
in  its  over-all  estimates  of  log  and  bolt  requirements.  In  order  to  put  the  two  series  of 
estimates  on  a comparable  basis,  it  has  been  necessary  to  show  the  Institute's  antici- 
pated net  imports  in  terms  of  log  and  bolt  requirements.  The  necessary  conversions  to 


102  Stanford  Research  Institute,  AMERICA'S  DEMAND  FOR  WOOD,  1929-1975, 
Weyerhaeuser  Timber  Company,  Tacoma,  Washington,  1954. 

103  AMERICA'S  DEMAND  FOR  WOOD,  1929-1975,  page  17. 

1 04  The  Institute's  estimate  of  1975  expenditure  for  new  nonresidential  construction 
is  25.  3 billion  dollars  at  1952  prices  (AMERICA'S  DEMAND  FOR  WOOD,  table  2,  page 
16).  The  Department  of  Commerce  "outlook"  estimates  for  the  same  types  of  new  non- 
residential construction  in  1955  amounts  to  25.4  billion  1955  dollars  (CONSTRUCTION 
REVIEW,  July,  1955,  page  ). 

105  See  TIMBER  RESOURCE  REVIEW,  Chapter  V,  pages  8-9. 
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TABLE  44. — Comparison  of  estimates  of  1952  consumption  and  1975  demand  by  Stanford  Research  Institute  with  estimates  of  1952  consumption  and 

lower-level  1975  demand  estimates  of  this  study 


Estimates  in  standard  units 

Estimates  in  roundwood  volume 

Product  class 

Standard  unit 

1952  consumption 

1975  demand 

1952  consumption 

1975  demand 

of  measure 

This  study 

Stanford 

Research 

Institute 

This  study 

Stanford 

Research 

Institute 

This  stucfy 

Stanford 

Research 

Institute 

This  study 

Stanford 

Research 

Institute 

All  lumber  consumed 

Bd.  ft.  lbr.  tally 

Mi  l lion 

Million 

40,700 

Million 

48,000 

Mill  ion 
44,600 

Million 
cu.  ft. 

Mi  1 1 ion 
cu.  ft. 

Mi  1 1 ion 
cu.  ft. 

Million 
cu.  ft. 

New  lumber  consumed 

do. 

41,462 

40,200 

46,000 

43,200 

6,419 

(6,147) 

7,153 

(7,185) 

Domestic  output 

do. 

39,510 

38,400 

45,000 

41,000 

6,146 

5,870 

6,997 

6,820 

Decrease  of  lumber  stocks 

do. 

200 

— 

— 

— 

— 

— 





Net  imports 

do. 

1,752 

1,800 

1,000 

2,200 

273 

1 (277) 

156 

1 (365) 

Pulpwood  and  pulpwood  equivalent 

Cords 

35.4 

(34.3) 

56 

(61.4) 

2,697 

(2,515) 

4,150 

(3,839) 

Domestic  output 

do. 

25.1 

(24.5) 

42 

47.5 

1,823 

1,760 

3,058 

2,810 

Increase  of  pulpwood  stock 

do. 

.9 

— 

— 

— 

— 

— 

— 



Net  imports 

do. 

11.2 

(9.8) 

14 

(13.9) 

874 

3 (755) 

1,092 

3 (1,029) 

Pulpwood 

do. 

— 

2.0 

— 

1.3 

— 

— 

— 

— 

Woodpulp 

do. 

— 

3.0 

— 

6.0 

— 

— 

— 

— 

Paper  and  paperboard 

do. 

— 

2 (4.8) 

— 

2 (6.6) 

— 

— 

— 

— 

Veneer  logs  and  bolts 

Bd.  ft.  log  scale 

2,467 

2,800 

4,500 

5,400 

422 

420 

773 

800 

Minor  industrial-wood  products: 

Cooperage  logs  and  bolts 

do. 

355 

504 

400 

390 

73 

70 

82 

60 

Piling 

Cubic  feet 

28 

28 

27 

23 

28 

30 

27 

30 

Poles 

do. 

88 

103 

68 

128 

88 

110 

68 

140 

Hewn  ties 

Pieces 

10.2 

15.8 

3 

13.7 

67 

100 

19 

90 

Mine  timbers,  round 

•Cubic  feet 

81 

100 

130 

100 

81 

100 

130 

100 

Other  industrial  wood 

do. 

421 

340 

458 

320 

362 

340 

385 

320 

All  industrial  wood 

do. 

(1 2 3 4 5 6) 

(4) 

(4) 

(4) 

10,237 

9,832 

12,787 

12,564 

Fuelwood,  from  all  sources 

Cords 

58.6 



40 

__ 









From  growing  stock  only 

do. 

13.1 

5 17 

9.5 

5 5 

965 

5 1,310 

696 

5 370 

All  timber  products 

Cubic  feet 

(4) 

(4) 

(4) 

(4) 

6 11,202 

11,142 

6 13,483 

12,934 

Domestic 

do. 

(4) 

(4> 

(4> 

(4) 

10,055 

10,110 

12,235 

11.540 

Net  imports 

do. 

t4) 

(4) 

t4) 

(4) 

1,147 

1,032 

1,248 

1,394 

Note:  In  order  to  make  a comparison  of  the  Stanford  Research  Institute  estimates  with  the  estimates  of  this  study,  certain  computations  based  on  data  in 

AMERICA'S  DEMAND  FOR  WOOD,  1929-1975  have  been  made.  The  various  estimates  derived  by  such  computation  are  shown  in  parentheses  ( ).  The  following  foot- 
notes indicate  what  those  computations  were.  Page  numbers  in  the  footnotes  refer  to  AMERICA'S  DEMAND  FOR  WOOD,  1929-1975. 

1 The  1952  net  import  of  lumber  (1.8  billion  board  feet,  p.  50)  at  154  cubic  feet  per  M bd.  ft.  (p.  80);  and  1975  net  import  (2.2  billion  board  feet, 
p.  50)  at  166  cu.  ft.  per  M bd.  ft.  (p.  80). 

2 The  1952  net  import  of  paper,  chiefly  newsprint  (4.6  million  tons,  p.  54)  at  1.05  cords  per  ton  (p.  57);  and  1975  net  import  of  6.3  million  tons  (p.  54) 
at  1.05  cords  per  ton  (p.  57). 

3 The  1952  net  imports  of  pulpwood,  wood  pulp  and  paper,  9.8  million  cords  pulpwood  and  pulpwood  equivalent  (p.  58  for  pulpwood  and  pulpwood  equivalent 
of  woodpulp ) , at  77  cubic  feet  per  cord  (p.  82);  and  1975  net  imports  at  13.9  million  cords  (p.  58  for  pulpwood  and  pulpwood  equivalent  of  woodpulp)  at 
74  cu.  ft.  per  cord  (p.  82). 

* Not  additive. 

5 ''Log  and  bolt  requirements  from  living  commercial  timber  only"  (table  37,  following  p.  94  and  p.  86). 

6 These  totals  include  only  that  fuelwood  cut  from  growing  stock  and  are  therefore  different  from  totals  shown  elsewhere,  which  include  all  fuelwood  cut 
from  roundwood,  including  that  from  dead  and  cull  trees  and  from  trees  on  noncommercial  forest  land. 
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log  and  bolt  volumes  are  all  based  on  information  contained  in  the  Institute's  report.  The 
computations  that  have  been  made  are  explained  in  footnotes  to  table  44. 

The  two  series  of  estimated  1952  consumption  of  timber  products  and  of  estimated 
1975  demand  by  principal  items  are  as  follows: 


1952  Consumption  1975  Demand 


Stanford 

Stanford 

Units 

This 

Research 

This 

Research 

study 

Institute 

study 

Institute 

New  lumber 

- - Billion  bd.  ft. 

41.5 

40.  2 

46.0 

43.  2 

Pulpwood1 

35.4 

34.  3 

56.  0 

61.4 

Veneer  logs 

--  Billion  bd.  ft. 

2.  5 

2.  8 

4.  5 

5.  4 

Minor  products 

--  Billion  cu.  ft. 

0.  7 

0.8 

0.  7 

0.  7 

All  industrial  wood 

--  Billion  cu.  ft. 

10.2 

9.8 

12.  8 

12.  6 

Fuelwood2 

13.1 

17 

9.  5 

5.  0 

All  timber  products 

--  Billion  cu.  ft. 

3 1 1. 2 

11.1 

3 13.  5 

12.  9 

1 Including  pulpwood 

equivalent  of  net 

imports  of  wo 

odpulp  and  paper. 

2 The  fuelwood  estimate  in  this  study  is  volume  cut  from  growing  stock.  That  of 
Stanford  Research  Institute  is  fuelwood  cut  from  "living  commercial  timber.  " 

3 These  totals  include  only  that  fuelwood  cut  from  growing  stock  and  are  therefore 
different  from  totals  shown  elsewhere,  which  include  all  fuelwood  cut  from  roundwood, 
including  that  from  dead  and  cull  trees  and  from  trees  on  noncommercial  forest  land. 

The  difference  in  the  two  estimates  of  1952  consumption  of  all  timber  products  is 
negligable.  With  respect  to  1975  demand,  the  estimate  by  Stanford  Research  Institute,  in 
terms  of  roundwood  volume  of  logs  and  bolts,  is  4.  1 percent  lower  than  estimated  in  this 
study. 

With  regard  to  specific  product  classes,  the  differences  are  greater.  The  Stanford 
Research  Institute  estimate  of  demand  for  new  lumber  (board  feet  lumber  tally  basis)  is 
6 percent  lower  than  the  estimate  of  this  study,  but  for  pulpwood  (cords  basis)  it  is  10 
percent  higher.  The  Institute's  estimate  of  1975  demand  for  veneer  logs  and  bolts  (board 
feet  log  scale  basis)  is  20  percent  above  the  estimate  of  this  study.  For  the  minor 
industrial-wood  products  as  a whole  there  is  virtually  no  difference. 

The  Institute's  estimates  of  fuelwood  consumption  and  demand  carry  the  notation 
"log  and  bolt  requirements  from  living  commercial  timber  only.  " Consumption  of  such 
wood  in  1952  was  estimated  at  17  million  cords  or  1, 310  million  cubic  feet  of  logs  and 
bolts.  The  corresponding  estimate  of  1975  demand  was  5 million  cords  or  370  million 
cubic  feet.  The  Forest  Service  estimate  that  conceptually  parallels  that  of  the  Institute 
is  the  volume  of  fuelwood  cut  from  forest  growing  stock.  Consumption  of  such  wood  in 
1952  is  estimated  in  this  study  at  13.  1 million  cords  or  965  million  cubic  feet,  and  1975 
demand  at  9.5  million  cords  or  696  million  cubic  feet.  The  Institute's  estimate  of  1952 
consumption  is  36  percent  higher,  but  its  estimate  of  1975  demand  is  47  percent  below. 

Differences  in  Lumber  Estimates 


Lumber  being  the  major  item  in  both  series  of  estimates,  a further  comparison  of 
estimated  consumption  (1952  for  this  study  and  1953  for  the  Institute's)  and  of  estimated 
1975  demand  by  major  end-uses  is  shown  in  Table  45.  That  comparison  is  rather  diffi- 
cult because  of  differences  in  end-use  classification.  Certain  adjustments  in  classifica- 
tion have  been  made  to  facilitate  comparison  of  the  two  series  of  estimates,  but  there  is 
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TABLE  45. — Estimates  of  1952  lumber  consumption  by  end-use  and  lower-level  estimates  of  1975  demand  according  to  this 
study;  estimates  of  1953  consumption  and  of  1975  demand  according  to  Stanford  Research  Institute 


Estimates  of  consumption 

Estimates  of 

1975  demand 

End  use 

1952— 

this 

study 

1953— 

Stanford 

Research 

Institute 

This 

study 

Stanford 

Research 

Institute 

New  residential  construction 

Million 
bd.  ft. 

12,700 

Million 
bd.  ft. 

12,482 

Million 
bd.  ft. 
16,500 

Million 
bd.  ft. 

16,917 

Alterations  and  additions  to  residential  structures 

n 

1,100 

n 

1,100 

Nonhousekeeping  units — hotels,  motels,  etc. 

(2) 

278 

(2) 

274 

Total  new  residential 

— 

13,860 

— 

18,291 

New  nonresidential,  excluding  railroad  and  farm 

6,000 

3 7,213 

7,000 

3 4,675 

Residential  maintenance,  repair,  and  alterations 

3,900 



4,200 



Nonresidential  maintenance  and  repair,  excluding  railroad  and 
farm 

1,900 

— 

2,300 

— 

All  maintenance  and  repair,  excluding  railroad  and  farm 

5,800 

4 6,800 

6,500 

4 7,200 

Railroad  construction,  new  and  maintenance: 

Sawed  crossties  and  bridge  ties 

1,207 

5 800 

1,460 

5 713 

Lumber  for  new  freight  cars 

100 

224 

85 

95 

Other  lumber  used  by  railroads 

605 

— 

500 

— 

Total  lumber  used  by  railroads 

1,912 

— 

2,045 

- 

Farm  service  buildings: 

New  construction 

— 

6 97y 

— 

6 400 

New  construction  and  maintenance 

3,000 

— 

2,500 

— 

Lumber  used  in  mining: 

Sawed  mine  timbers 

— 

7 250 

— 

7 337 

All  lumber  used  in  mining 

900 

— 

1,000 

— 

All  construction,  including  maintenance  and  repair 

30,312 

8 30,124 

35,545 

8 31,711 

Lumber  for  manufactured  products : 

Furniture  and  fixtures 

2,196 

2,224 

3,550 

3,864 

Other  products 

2,004 

2,552 

2,550 

1,741 

All  lumber  used  in  manufactured  products 

4,200 

9 4,776 

6,100 

9 5,605 

Lumber  used  in  shipping: 

Boxes  and  crates,  nailed  and  wirebound 

4,989 

4,350 

4,000 

5,350 

Pallets 

825 

900 

1,400 

1,200 

Dunnage 

1,000 

1,400 

1,000 

750 

Other 

100 

(10) 

100 

( 1 11°) 

All  lumber  used  in  shipping 

6,914 

6,650 

6,500 

7,300 

Total  lumber  used  or  demand: 

(31) 

12  41,300 

13  48,000 

12  44,650 

Re-used  lumber 

(“) 

500 

2,000 

1,400 

New  lumber  use  or  demand 

13  41,462 

40,800 

46,000 

43,250 

1 Included  in  residential  maintenance  and  repair. 

2 Included  in  new  nonresidential  construction. 

3 Lumber  for  new  construction  by  railroads  (other  than  sawed  crossties  and  for  new  freight  cars)  included  here  with 
"utilities."  New  farm  service  buildings  shown  below. 

4 Presumably  includes  maintenance  and  repair  of  railroads  and  of  farm  service  buildings. 

5 This  figure  based  on  estimated  consumption  of  19.8  million  hewn  ties  in  1952,  and  demand  for  13.7  million  hewn  ties 
by  1975. 

6 This  estimate,  presumably,  is  for  new  farm  service  buildings,  only. 

7 Obtained  by  subtracting  estimate  of  sawed  railroad  ties  from  estimate  of  "Sawn  railroad  ties  and  mine  timbers." 

No  other  estimate  of  lumber  used  in  mining  was  given. 

8 These  figures  differ  from  those  shown  in  AMERICA'S  DEMAND  FOR  WOOD,  1929-1975,  table  12,  p.  50,  on  account  of  the 
shifting  of  lumber  for  new  freight  cars  from  the  "manufactured  products"  class  to  railroad  construction  above.  The 
further  difference  is  due  to  rounding. 

9 Lumber  for  new  freight  cars  shown  separately  above.  Total  for  manufactured  products  adjusted  accordingly. 

10  No  estimate  given  for  these  items. 

11  Not  estimated. 

12  Items  do  not  quite  add  to  this  total,  presumably  because  of  rounding. 

13  Items  do  not  quite  add  to  this  total  on  account  of  rounding. 
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a limit  to  the  amount  of  re-classification  that  can  be  done  and  still  not  be  unfair  either 
to  one  study  or  the  other.  The  many  footnotes  to -table  45  indicate  the  difficulties. 

The  estimated  1975  demand  for  new  lumber,  according  to  the  analysis  presented  in 
this  study,  amounts  to  46.  0 billion  board  feet.  The  Institute's  estimate  is  43.  3 billion. 
Because  re-used  lumber  was  not  distributed  by  end-use  in  either  study,  further  com- 
parison of  demand  by  end-uses  must  be  made  on  the  basis  of  estimated  demand  for  both 
new  and  used  lumber. 

The  task  of  spotting  the  principal  differences  in  the  two  sets  of  1975  demand  esti- 
mates can  best  be  done  by  first  considering  the  end-use  classifications  that  are  most 
nearly  comparable --( 1)  new  residential  construction,  (2)  lumber  used  in  manufactures, 
and  (3)  lumber  for  use  in  shipping.  The  comparison  of  estimated  demand  for  lumber  in 
these  three  categories  of  use  is  as  follows:  (The  figures  are  in  million  bd.  ft.) 


Stanford 

This 

Research 

study 

Institute 

New  residential1 

16, 500 

16,917 

Manufactures  2 

6, 100 

5,  605 

Shipping  

6,500 

7,  300 

Total 

29, 100 

29,  822 

■'■Excluding  alterations  and  additions  to  residential  structures  and  nonhousekeeping 
facilities,  like  hotels  and  motels. 

2 Not  including  lumber  for  new  freight  cars. 

With  respect  to  estimated  1975  demand  for  these  three  major  end-uses,  the  Institute's 
estimate  is  2.  5 percent  higher  than  the  estimate  arrived  at  in  this  study--the  difference 
is  not  significant. 

Comparison  of  the  two  sets  of  estimates  for  the  other  end-uses  is  difficult  and  com- 
plicated because  of  differences  in  classification.  About  all  that  can  be  said,  without 
getting  enmeshed  in  details,  is  that  the  Institute's  1975  projection  of  nonresidential  con- 
struction is  lower  than  in  this  study  as  are  the  estimated  requirements  of  railroads,  of 
farms,  and  of  the  mining  industry  (table  45). 
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THE  UPPER -LEVEL  ESTIMATES  OF  POTENTIAL  DEMAND  FOR  TIMBER 


The  estimates  of  potential  demand,  so  far  presented  in  this  chapter,  have  been  de- 
veloped on  a product-by-product  basis.  Past  consumption  trends  have  been  analyzed  for 
indications  of  what  the  future  demand  for  each  product  might  be.  The  price  assumptions 
in  the  lower-level  estimates  have  also  been  based  on  past  trends- -a  decided  upward 
movement  of  lumber  price  and  comparative  stability  in  price  of  pulpwood  products.  The 
estimates  of  potential  demand  for  veneer  logs  and  bolts  imply  that  consumption  of  ply- 
wood and  veneer  will  not  increase  as  rapidly  as  it  has  during  the  past  20  years.  That 
would  also  allow  for  some  increase  in  price. 

The  lower-level  estimates  make  allowance  for  a rather  large  displacement  of  lum- 
ber by  other  materials.  It  is  assumed,  for  example,  that  the  average  lumber  content  per 
new  dwelling  unit  constructed  will  decrease  by  25  percent  between  1952  and  1975,  and 
that  lumber-use  per  dollar  of  expenditure  for  new  nonresidential  construction  will  de- 
crease by  30  percent.  Other  decreases  in  lumber-use  per  unit  of  product  manufactured, 
or  per  dollar  of  expenditure,  have  been  assumed  for  practically  all  end-uses.  The  total 
market-loss 106  in  use  of  lumber,  implicit  in  the  lower-level  estimates  of  potential  de- 
mand, exceeds  12  billion  board  feet  by  1975  and  24  billion  by  2000.  The  end-uses  in 
which  the  market-losses  can  be  expressed  quantitatively  are  as  follows: 

Market-loss  in  Lumber-use 
(billion  bd.  ft. ) 


New  residential  construction 

Residential  maintenance  and  additions 

Total  residential 

Nonresidential  construction 

Nonresidential  maintenance 

Total  nonresidential 

Furniture 

Other  manufactured  products 

Total  manufactured  products 

Total  market-loss  in  these  uses 


1975 

2000 

5.  5 

7.  2 

1. 2 

1.7 

6 . 7 

8.  9 

3.  2 

9.4 

.9 

3.  0 

4.  1 

12.  4 

. 3 

1.  1 

.6 

1.6 

.9 

2.  7 

11.7 

24.  0 

The  totals  shown  above  do  not  include  a heavy  market-loss  by  lumber  in  the  shipping- 
container  field.  Other  smaller  areas  of  market-loss  would  be:  In  use  by  railroads,  in 
nonresidential  use  on  farms,  and  in  use  by  the  mining  industry. 

Part  of  the  lumber  market-loss  involved  in  the  lower-level  estimates  of  potential 
demand  is  off-set  by  expected  increases  in  use  of  paper  and  paperboard  products,  of 
wood-fiber  boards,  and  of  plywood  and  veneer. 

The  pertinent  question  is  whether  or  not  the  anticipated  increases  in  use  of  timber 
products  other  than  lumber  would  fully  compensate  for  the  market-loss  suffered  by 
lumber. 


106  difference  between  the  lower-level  estimates  of  potential  lumber  demand 

and  the  estimates  obtainable  by  holding  average  lumber  content  per  new  dwelling  unit  or 
per  dollar  of  expenditure  as  it  was  in  1952. 
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APPROACH  USED  IN  DEVELOPMENT  OF  THE  UPPER -LEVEL  ESTIMATES 


The  often-expressed  idea  that  wood  is  a versatile  material  was  never  more  valid 
than  at  present.  There  is  little  evidence  to  indicate  that  its  field  of  economic  usefulness 
is  technologically  more  restricted  than  the  fields  of  iron,  aluminum,  clay,  cement,  agri- 
cultural fibers,  or  any  of  the  physical-structure  materials  used  in  the  production  of  the 
things  required  by  a modern  economic  system. 

Looking  ahead  twenty-five  to  fifty  years,  there  are  real  probabilities  that  the  use  of 
wood  (as  wood  and  in  mechanically  and  chemically  modified  forms  of  wood  and  wood 
fractions)  for  industrial  raw  material  is  still  in  its  youthful  stage  of  development.  One 
indication  that  utilization  of  wood  may  be  in  the  early  phase  of  a new  era  can  be  seen  in 
the  statistics  comparing  trends  in  consumption  of  industrial  wood  with  consumption  of  all 
physical-structure  materials.  After  a long  period  in  which  intake  of  wood  continually  fell 
behind  intake  of  other  material,  there  came  a time  when  that  relationship  changed.  Since 
the  1930's,  the  intake  of  industrial  wood  has  almost  kept  pace  with  intake  of  other 
physical-structure  material. 107 

On  the  basis  of  the  record  of  the  past  fifteen  years,  and  in  the  light  of  the  new  tech- 
nological developments  in  wood  uses,  108  it  is  not  unreasonable  to  expect  that  demand 
for  industrial  wood  might  continue--for  the  next  fifty  years  at  least--to  parallel  the  ex- 
panding intake  of  all  physical-structure  material.  The  expectation  is  valid,  however, 
only  on  the  assumption  that  the  real  price  of  industrial  wood  in  general  does  not  increase 
any  faster  than  real  price  of  its  competing  materials. 109 

Projected  Increase  of  Physical-Structure  Material  Intake 

Per  capita  annual  consumption  of  all  physical-structure  material  (including  indus- 
trial wood)  increased  during  the  first  half  of  this  century  at  the  average  annual  rate  of 
approximately  0.  53  percent  compounded.  If  that  rate  of  increase  continues  for  fifty  years 
longer,  per  capita  consumption  of  physical-structure  material  will  go  up  from  the 
1948-51110  level  of  34.  73  constant-dollar  quantity  units111  to  39.  42  by  1975  and  to  44.  28 
by  2000.  A 1975  population  of  210  million  would  be  consuming  8,  280  million  constant- 
dollar  quantity  units,  and  a year-2000  population  of  275  million  would  be  consuming 

107  See  Chapter  V,  pages  40  and  41. 

108  See  Chapter  V,  pages  29  to  41. 

109  There  are,  of  course,  some  physical-structure  materials  and  many  physical- 
structure -material  uses  that  are  not  in  competition  with  industrial  wood  in  any  form.  It 
would,  no  doubt,  have  been  better  to  have  excluded  all  such  materials  and  material  uses 
from  the  forthcoming  analyses,  but  the  available  statistics  of  materials  consumption  do 
not  permit  that  kind  of  refinement. 

But  even  if  such  statistical  refinement  were  practicable,  it  would  not  be  conclusive. 
Modern  technology  that  can  transform  forest  trees  into  women's  dresses  just  as  cheaply 
as  it  can  transform  raw  cotton  into  women's  dresses,  is  continually  expanding  the  area 
in  which  the  basic  physical-structure  materials  compete  with  each  other.  Presumably, 
wood  will  never  be  used  for  razor  blades,  but  wood  impregnated  with  synthetic  resin  and 
pressed  to  high  density  may  soon  be  competing  with  metals  in  uses  for  which  it  has  never 
been  suitable  before. 

110  Because  per  capita  average  consumption  fluctuates  somewhat  from  year  to  year, 
a 4-year  period  has  been  used  as  a base  rather  than  one  particular  year.  The  year  1952 
appears  to  have  been  normal  with  regard  to  consumption  of  industrial  wood,  but  quite 
abnormal  with  respect  to  consumption  of  other  physical-structure  material.  This  was 
probably  due  to  the  rearmament  program  launched  after  outbreak  of  the  Korean  War.  The 
base  period  used  for  projection  of  demand  for  physical-structure  material  as  a whole 
does  not  include  1952  because  of  that  apparent  abnormality.  The  decision  to  exclude  1952 
from  the  projection  base  makes  the  estimate  of  1975  and  2000  intake  somewhat  lower  than 
it  would  have  been  had  1952  been  included. 

111  For  explanation  of  the  term  "constant-dollar  quantity  unit,  " the  reader  should 
refer  back  to  footnote  40,  page  40  of  this  chapter. 
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12,  175  million  units.  The  percentage  increase  during  the  period  1950-75  would  be  60 
percent  and  during  the  period  1950-2000  it  would  be  135  percent. 

Shifting  the  base  for  measurement  from  1950  to  1952  to  correspond  with  the  series 
of  timber -demand  estimates  of  this  study,  the  increase  of  physical-structure  material 
consumption  during  the  1952-75  period  becomes  39.6  percent  and  during  the  period 
1952-2000  it  becomes  105.  2 percent  (table  46). 

TABLE  46. — Per  capita  and  total  consumption  of  physical-structure  material  in  the  United 
States  1950  and  1952;  projections  to  1975  and  2000 


Year 

Per  capita 

Total 

Index 

Index 

Million 

1952 

1952 

Cons t ant -do  liar 

constant-dol lar 

equa  Is 

equals 

quantity  units 

quantity  units 

100 

100 

1950 

1 34.73 

2 5,174 

100 

87 

1952 

37.79 

2 5,933 

115 

100 

1975 

3 39.42 

8,280 

160 

139.6 

2000 

3 44.28 

12,175 

235 

205.2 

1 Actually  the  1948-51  average  used  as  a base  for  per  capita  projections. 

2 U.  S.  Bureau  of  the  Census,  RAW  MATERIALS  IN  THE  UNITED  STATES  ECONOMY  1900-1952, 
page  60. 

3 Projected  from  the  1948-51  base  (taken  as  1950)  at  the  long-term  average  annual  rate 
of  increase — 0.53  percent  compounded.  Rate  of  increase  computed  from  data  in  RAW  MATERIALS 
IN  THE  UNITED  STATES  ECONOMY,  1900-1952. 

INDICATED  DEMAND  FOR  INDUSTRIAL  WOOD  AND  FOR  ALL  TIMBER  PRODUCTS 

Assuming  that  real  price  of  industrial  wood  as  a whole,  and  real  price  of  competing 
materials  would  remain  at  approximately  their  1952  relationship,  there  is  a probability 
that  the  consumption  of  industrial  wood  might  increase  at  about  the  same  rate  as  intake 
of  all  physical-structure  material.  It  came  rather  close  to  doing  just  that  between  1945 
and  1952  in  spite  of  the  34  percent  increase  in  the  real  price  of  lumber  (table  47).  112 

The  projections  that  presumably  would  maintain  industrial  wood  at  its  1952  position 
(quantity-wise)  in  the  Nation's  intake  of  all  physical  structure  material  indicate  potential 
demand  for  14,  289  million  (roundwood)  cubic  feet  by  1975  and  21,  009  million  by  the  year 
2000.  That  would  be  an  increase  of  39.  6 percent  during  the  period  1952-75  and  an  in- 
crease of  105.2  percent  during  the  period  1952-2000. 

There  is  no  evidence  whatever  that  demand  for  fuelwood  will  expand  at  a rate  simi- 
lar to  the  increased  intake  of  all  energy  materials.  In  fact,  the  trend  of  fuelwood  demand 
is  most  likely  to  be  downward.  For  this  reason  the  fuelwood  component  of  the  upper - 
level  estimates  of  demand  for  all  timber  products  is  the  same  as  in  the  lower-level  esti- 
mates. 


112  Changes  in  the  real  price  of  lumber  over  the  period  1900-54  are  discussed  in 
Chapter  V,  pages  6-9. 
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TABLE  47. — Consumption  of  industrial  wood  and  of  all  physical-structure  material  1930-52; 

projections  to  1975  and  2000 


Year 

Industrial 

wood1 

All 

physical-structure 

material2 

Relationship3 

Million 

Mi  llion 

c ons  tant -dollar 

cubic  feet 

cu.  ft. 

quantity  vnits 

per  unit 

1930 

6,754 

2,967 

2.3 

1931 

5,131 

2,883 

1.8 

1932 

3,853 

2,054 

1.9 

1933 

4,566 

2,131 

2.1 

1934 

4,901 

1,834 

2.7 

1935 

5,920 

2,619 

2.3 

1936 

6,540 

2,900 

2.3 

1937 

6,835 

3,985 

1.7 

1938 

6,124 

3,037 

2.0 

1939 

7,087 

3,490 

2.0 

1940 

8,007 

4,026 

2.0 

1941 

8,477 

4,908 

1.7 

1942 

9,790 

4,993 

2.0 

1943 

8,816 

4,460 

2.0 

1944 

8,257 

4,706 

1.8 

1945 

7,754 

4,173 

1.9 

1946 

8,443 

4,379 

1.9 

1947 

8,770 

4,592 

1.9 

1948 

9,360 

5,506 

1.7 

1949 

8,796 

4,944 

1.8 

1950 

10,137 

5,174 

2.0 

1951 

10,116 

5,276 

1.9 

1952 

10,237 

5,933 

1.7 

Projections 

1975 

14,289 

8,280 

1.7 

2000 

21,009 

12,175 

1.7 

1 Forest  Service  estimates  of  apparent  consumption  including  roundwood  equivalent  of  net 
imports  of  lumber,  pulpwood,  woodpulp  and  finished  paper. 

h.  S.  Bureau  of  the  Census,  RAW  MATERIALS  IN  THE  UNITED  STATES  ECONOMY  1900-1952, 
page  81. 

3 Column  2 divided  by  column  3. 
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The  upper -level  estimates  of  potential  demand  for  all  timber  products  in  terms  of 
roundwood  volume  are  as  follows: 


Industrial  wood 

F uelwood 

All  products 

Million 

Million 

Million 

cu.  ft.  Index 

cu.  ft.  Index 

cu.  ft.  Index 

1952  Consumption 

10, 237 

100 

2,  008 

100 

12, 245 

100 

1975  Demand 

14, 289 

140 

1,  504 

75 

15,  793 

129 

2000  Demand 

21, 009 

205 

986 

49 

21, 995 

180 

Allowing  for  the  expected  decline  of  demand  for  fuelwood  in  roundwood  form,  the 
upper -level  estimates  indicate  a 29  percent  increase  in  demand  for  wood  in  the  period 
1952-75  and  an  increase  of  80  percent  in  the  period  1952-2000. 


Assuming  that  these  estimated  demands  could  be  met,  the  changes  in  per  capita  con- 
sumption of  timber  would  be  as  follows: 


Industrial 

wood 

F uelwood 

All  products 

Cu.  ft. 

Index 

Cu.  ft. 

Index 

Cu.  ft. 

Index 

1952  Consumption 

65 

100 

13 

100 

78 

100 

1975  Demand 

68 

105 

7 

54 

75 

96 

2000  Demand 

76 

117 

4 

31 

80 

103 

The  estimates  allow  for  a 5 percent  increase  in  per  capita  consumption  of  industrial 
wood  in  the  period  1952-75  and  a 17  percent  increase  in  the  period  1952-2000.  That 
future  personal  income  will  be  entirely  adequate  to  take  that  much  wood  off  the  market 
is  relatively  certain.  The  gross  national  product  projections  developed  earlier  in  this 
chapter  indicate  the  probability  that  real  disposable  .personal  income  will  increase  by  30 
percent  in  the  period  1953-75  and  by  90  percent  in  the  period  1953-2000.  113 

It  should  be  noted  that  the  increase  in  per  capita  consumption  of  industrial  wood 
allowed  for  in  these  upper-level  estimates  of  potential  demand  is  more  than  offset  by  the 
expected  decrease  in  per  capita  consumption  of  fuelwood.  Insofar  as  all  timber  products 
are  concerned,  the  estimates  would  involve  a 4 percent  decrease  of  per  capita  consump- 
tion in  the  period  1952-75  and  a 3 percent  increase  in  the  period  1952-2000.  114 

The  previous  summary  of  the  lower-level  estimates  of  potential  demand  for  timber 
products  contains  a discussion  of  those  estimates  in  terms  of  their  relationship  to  the 
anticipated  increases  in  the  intake  of  physical- structure  material  and  of  energy  material. 
These  upper-level  estimates  have  been  made  high  enough  to  keep  industrial  wood  in  its  1952 
relationship  with  respect  to  the  nation's  total  intake  of  physical  - structure  material.  115 


113  See  table  1 and  page  14  of  this  chapter. 

114  iast  figure,  indicating  a reversal  of  trend  after  1975,  is  contingent  on  the 
comparatively  slower  rate  of  population  increase  assumed  for  the  period  1975-2000  in 
the  population  projections  used  in  this  study.  If  birth  rates  should  not  decline  as  assumed 
in  the  population  projection  but  continue  only  slightly  below  the  rates  that  have  prevailed 
since  the  early  1940's,  year-2000  population  will  be  somewhere  between  300  and  320 
million.  In  that  case  the  upper-level  estimate  of  2000  demand  for  all  timber  products 
would  not  be  sufficient  to  maintain  per  capita  consumption  at  the  1975  level. 

115  The  validity  of  this  statement  is,  of  course,  contingent  on  the  projection  of  the 
nation's  total  requirement  for  physical-structure  material.  It  is  believed  that  the  pro- 
jection offered  in  this  study  is  as  conservative  as  can  reasonably  be  made.  See  previous 
discussion  of  this  matter,  pages  15-17. 
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The  upper-  and  lower-level  estimates  of  potential  demand  for  industrial  wood  in  terms  of 
a relative-consumption  index  (1952  = 100)  are  now  put  side  by  side: 


Relative 

-consumption  index 

Upper  -level 

Lower-level 

estimate 

estimate 

1952  

100 

100 

1975  

100 

89 

2000  

100 

81 

The  upper-level  estimate  indicates  what  future  demand  would  be  if  industrial  wood  as  a 
whole  should  retain  its  1952  position  in  the  nation's  intake  of  physical-structure  material. 
The  lower-level  estimate  implies  a 11 -percent  loss  in  position  during  the  period  1952-75 
and  a 19-percent  loss  in  the  period  1952-2000. 

UPPER -LEVEL  ESTIMATES  IN  TERMS  OF  DEMAND  ON  DOMESTIC  FORESTS 

The  upper-level  estimates,  so  far  discussed,  include  the  anticipated  net  imports  of 
lumber,  pulpwood,  veneer  logs,  woodpulp,  and  paper.116  Deducting  such  net  imports 
from  the  upper-level  estimates  of  demand  for  all  timber  products,  the  indicated  demand 
on  domestic  forests  in  terms  of  roundwood  would  be  as  follows: 


All  sp 

ecies 

Softwood 

Hardwood 

Million 
cu.  ft. 

Index 

Million 
cu.  ft. 

Index 

Million 
cu.  ft. 

Index 

1952  consumption 

11, 098 

100 

7,  522 

100 

3,  576 

100 

1975  Demand 

14, 545 

131 

9,  928 

132 

4,  617 

129 

2000  Demand 

20,  652 

186 

14,  028 

186 

6,  624 

185 

These  figures,  of  course, 

contain  a 

substantial  fuelwood 

component  d 

rawn  in 

part  from 

dead  and  cull  trees. 

The  estimated  demand  on  domestic  forests  for  industrial  wood,  in  terms  of  log  and 
bolt  volume,  might  be  as  follows: 


All  species  Softwood  Hardwood 


Million 
cu.  ft. 

Index 

Million 
cu.  ft. 

Index 

Million 
cu.  ft. 

Index 

1952  Consumption 

9,090 

100 

7,  046 

100 

2,  044 

100 

1975  Demand 

13,041 

143 

9,  650 

137 

3,  391 

166 

2000  Demand 

19,666 

216 

13, 766 

195 

5,  900 

289 

The  softwood-hardwood  allocation  shown  here  is  based  in  the  relationship  indicated  by  the 
product-by-product  analysis  of  potential  demand. 


116  Discussed  above. 


Demand  in  Terms  of  T imber  Cut 


In  translating  the  upper-level  estimates  of  demand  on  domestic  forests  from  round- 
wood  basis  to  equivalent  cut  of  growing  stock  and  sawtimber,  allowance  has  been  made 
for  improved  utilization  in  both  woods  and  mills.  117  The  indicated  cut  would  be  as  fol- 
lows: 

Growing  stock  Live  sawtimber 

(million  cu.  ft.  ) (million  bd.  ft.  ) 


Industrial 

All 

Industrial 

All 

wood 

products 

wood 

products 

1952  Cut 

All  species 

9,753 

10,  757 

46,  594 

48, 840 

Softwood 

7,244 

7,  487 

35,  951 

3 6,  546 

Hardwood 

2,509 

3,  270 

10,  643 

12,  294 

1975  Demand 

All  species 

13,298 

13, 994 

63, 795 

65, 430 

Softwood 

9,413 

9,  557 

47, 277 

47, 620 

Hardwood 

3,885 

4,  437 

16, 518 

17,  810 

2000  Demand 

All  species 

19,265 

19, 713 

94, 003 

95,  080 

Softwood 

12,849 

12, 985 

68,  087 

68, 410 

Hardwood  

6,416 

6,  728 

25, 916 

26,  670 

117  There  is  a more  detailed  discussion  of  this  matter  in  the  opening  section  of 
Chapter  VII. 
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COMPARISON  OF  THE  TWO  SETS  OF  POTENTIAL -DEMAND  ESTIMATES 


A summary  comparison  of  the  lower-level  and  the  upper-level  estimates  of  potential 
demand  for  timber  products  is  shown  in  table  48  and  figure  10. 

With  respect  to  all  timber  products  (roundwood  basis  including  fuelwood),  the  two 
sets  of  potential-demand  estimates  in  terms  of  percentage  increase  over  1952  consump- 
tion are  as  follows: 


Percentage  increase 
1952-75  1952-2000 


Lower -level  estimate 17  47 

Upper  -level  estimate 29  80 


Because  so  much  of  the  fuelwood  cut  comes  from  sources  other  than  forest  growing 
stock,  the  "all  timber  products"  figures  are  less  significant  than  the  "industrial  wood" 
figure  s. 

The  two  sets  of  estimates  in  terms  of  percentage  increase  over  1952  industrial-wood 
consumption  are  as  follows: 


Percentage  increase 
1952-75  1952-2000 


Lower-level  estimate 25  67 

Upper-level  estimate 40  105 


While  some  increase  in  net  import  of  timber  products  is  anticipated,  that  increase 
(percentagewise)  is  not  quite  as  much  as  the  estimated  increase  of  demand.  The  two  sets 
of  estimates  in  terms  of  percentage  increase  of  demand  on  domestic  forests  are  as  fol- 
lows: 


TABLE  48. — Comparison  of  the  lower-level  and  the  upper-level  estimates  of  potential  demand  for 

timber  products  1975  and  2000 


1952 

Consumption 

1975 

Potential  demand 

2000 

Potential  demand 

Product  class 

Lower - 
level 
estimate 

Upper- 

level 

estimate 

Lower- 

level 

estimate 

Upper- 

level 

estimate 

All  timber  products  (roundwood) 

Million 

Index 

cu.  ft. 

12,245 

100 

14,291 

117 

15,793 

129 

18,035 

147 

21,995 

180 

All  industrial  wood  (roundwood) 

Million 

Index 

cu.  ft. 

10,237 

100 

12,787 

125 

14,289 

140 

17,049 

167 

21,009 

205 

Demand  on  domestic  forests  (roundwood)  Million 

Index 

cu.  ft. 

11,098 

100 

13,043 

118 

14,545 

131 

16,692 

150 

20,652 

186 

Demand  on  domestic  forests  (timber 
cut): 

Growing  stock 

Million 

Index 

cu.  ft. 

10,757 

100 

12,427 

116 

13,994 

130 

15,657 

146 

19,713 

183 

Live  sawtimber 

Million  bd.  ft. 
Index 

48,840 

100 

55,990 

115 

65,430 

134 

69,008 

141 

95,080 

195 
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Figure  10— Estimates  of  potential  demand  compared  with 


1952  consumption. 
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Percentage  increase 
1952-75  1952-2000 


Lower-level  estimate 18  50 

Upper -level  estimate 31  86 


Translating  the  estimated  demand  upon  domestic  forests  into  timber  cut,  with  ap- 
propriate allowance  for  improved  utilization,  the  two  sets  of  estimates  in  terms  of  per- 
centage increase  over  1952  cut  are  as  follows: 


Growing  stock: 

Lower-level  estimate 
Upper -level  estimate 
Live  Sawtimber: 

Lower-level  estimate 
Upper -level  estimate 


Percentage  increase 
1952-75  1952-2000 

16  46 

30  83 

15  41 

34  95 


Several  times  in  this  chapter  it  has  been  emphasized  that  estimates  of  potential 
demand  are  not  intended  to  be  forecasts  of  future  consumption.  Their  chief  purpose  is  to 
provide  a framework  for  analysis  of  future  timber-supply  possibilities.  The  lower-level 
estimates  indicate  the  volume  of  timber  products  that  would  probably  be  taken  off  the 
market  annually  by  1975  and  by  2000  by  prices  substantially  higher  in  relation  to  com- 
peting materials  than  prevailed  in  1952.  Use  of  timber  products  would,  however,  be 
much  more  restricted  than  in  1952.  The  upper-level  estimates  indicate  the  volume  that 
would  probably  be  taken  at  target  dates  should  price  relationships  remain  about  as  they 
were  in  1952.  Use  of  timber  products  throughout  the  economy  would  be  no  more  re- 
stricted than  it  was  in  1952.  There  would  be  no  appreciable  net  substitution  of  other 
materials  for  timber  nor  of  timber  products  for  other  materials. 

With  this  framework  of  lower  and  upper  demand  possibilities  established,  attention 
now  turns  to  analysis  of  the  domestic  timber-supply  possibilities  of  the  future. 
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CHAPTER  VII 


FUTURE  SUPPLY  AND  QUALITY 


OF  DOMESTIC  TIMBER 
INTRODUCTION 


Preceding  chapters  have  given  the  facts  as  to  our  present  forest 
resources.  The  area  and  geographic  distribution  of  the  forest  land; 
the  volume  of  standing  timber  and  its  character  and  distribution;  the 
rate  of  timber  growth,  mortality,  and  cut;  these  have  all  been  set 
forth.  The  opportunity  for  better  utilization  has  been  considered. 

The  condition  of  recently  cutover  lands  has  been  reported.  The  status 
of  ownership,  protection,  and  forest  planting  have  been  analyzed. 

Price  and  other  factors  affecting  consumption  of  timber  products  have 
been  discussed.  In  addition,  estimates  of  future  requirements  for 
timber  products  in  1975  and  2000  have  been  made  on  two  bases. 

It  remains  for  this  chapter  to  explore  the  effects  of  cutting  to  meet 
future  requirements  with  a margin  for  contingencies  upon  net  growth 
and  timber  inventory.  As  a starting  point,  an  estimate  is  made  of 
long-range  realizable  annual  growth.  Estimates  are  also  made  of  net 
growth  needed  to  satisfy  estimated  requirements  in  1975  and  2000  with 
a margin  for  contingencies.  The  impacts  of  patterns  of  use  rising  to 
the  indicated  figures  of  cut  plus  margin  for  1975  and  2000  upon  timber 
inventory  and  net  growth  during  the  period  1952  to  2000  are  then  ana- 
lyzed in  a framework  of  anticipated  trends  in  forest  protection  and 
management.  Finally  certain  aspects  of  the  timber  situation  and 
outlook  are  interpreted  in  the  light  of  these  analyses. 

CRITERIA  FOR  GAUGING  FUTURE  TIMBER  SUPPLY  AND  QUALITY 

REALIZABLE  GROWTH 

What  is  the  timber  growing  capacity  of  the  Nation's  commercial  forest 
lands?  This  is  an  important  question  in  gauging  the  feasibility  of 
meeting  future  timber  requirements.  An  answer  depends  upon  how  timber 
growing  capacity  is  defined. 

Growth  studies  on  small  plots  in  many  parts  of  the  country  indicate 
that  the  biological  potential  of  our  forest  lands,  if  fully  developed, 
would  be  several  times  any  growth  yet  achieved  on  a regionwide  basis. 
Although  no  comprehensive  estimates  of  biological  potential  have  been 
made,  it  might  total  as  much  as  50  billion  cubic  feet,  including 
perhaps  200  billion  board  feet  of  sawtimber.  Whatever  the  biological 
potential  may  be,  it  cannot  be  fully  realized  with  present  limited 
knowledge  of  tree  growth  and  forest  management  practices  or  under 
foreseeable  economic  conditions.  The  biological  potential  may  be 
viewed  as  a great  untapped  resource  available  when  and  to  the  extent 
that  the  advance  of  technical  knowledge  permits  and  economic  circum- 
stances justify  its  development. 
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A concept  related  Insofar  as  possible  to  the  specific  set  of  assump- 
tions outlined  in  Chapter  VI  is  more  useful  and  has  been  adopted  for 
this  analysis.  It  is  appropriate  to  refer  to  such  a concept  as 
"realizable  growth"  rather  than  growth  capacity. 

Realizable  growth  as  used  in  this  report  represents  the  growth  attain- 
able in  the  long-range  future  if  there  were  applied  to  all  commercial 
forest  land  the  intensity  of  forestry  justified  under  the  national 
economy  assumed  for  the  future. 

Using  this  broad  definition,  specialists  in  each  region  estimated 
realizable  growth  supplementing  available  and  pertinent  forest  manage- 
ment data  with  their  best  judgment  of  over-all  conditions.  In  some 
cases,  however,  their  calculations  represented  the  application  to  all 
lands  in  a region  of  the  growth  rates  per  acre  being  achieved  at 
present  on  the  best  managed  properties  in  each  forest  type,  and  there- 
for® may  be  conservative. 

Summing  up  such  regional  estimates,  it  appears  that  realizable  growth 
for  the  United  States  and  Coastal  Alaska  is  approximately  100.7  billion 
board  feet  of  sawtimber  or  27.5  billion  cubic  feet  of  total  growing 
stock  (table  1). 

Seventy  percent  of  the  realizable  growth  is  in  the  East.  However, 
realizable  growth  per  acre  of  commercial  forest  land  in  the  West  and 
in  Coastal  Alaska  averages  a little  higher  than  in  the  South  and  con- 
siderably higher  than  in  the  North  (fig.  1). 

It  will  come  as  a surprise  to  som©  that  the  realizable  growth  per  acre 
averages  less  in  the  South  than  in  the  West  and  Coastal  Alaska.  The 
high  rate  for  .Alaska  is  due  to  the  prevalence  of  the  Sitka-sprue©- 
hemlock  type  there— a type  exhibiting  a greater  growth  potential  than 
any  other.  The  highest  regional  rat©  of  realizable  growth  is  in  the 
Douglas-fir  subregion  where  it  averages  585  board  feet  per  acre— more 
than  twice  the  average  rate  in  Coastal  Alaska  or  any  other  region. 

This  high  rate  coupled  with  relatively  favorable  rates  in  California 
balances  with  the  lower  rates  of  other  western  regions  to  place  the 
rate  for  the  West  as  a whole  somewhat  above  that  for  the  South,  although 
not  quite  up  to  that  of  Coastal  Alaska. 

The  low  average  rate  for  sawtimber  in  the  North  is  due  to  the  prevalence 
of  such  types  as  aspen,  jack  pine,  and  black  spruce  which  sometimes 
mature  before  reaching  sawtimber  size,  as  well  as  to  generally  less 
favorable  growing  conditions. 

Realizable  Growth  Is  Double  Present  Growth 

Table  2 shows  that  the  country's  realizable  growth  is  double  the  present 
growth.  The  disparity  is  greater  for  softwoods  than  for  hardwoods. 
Present  growth  of  softwoods  is  about  40  percent  of  realizable  growth, 
whereas  for  hardwoods  it  is  about  65  percent.  Since  there  is  more 
demand  for  softwoods  than  hardwoods,  this  accentuates  the  need  and 
opportunity  to  increase  softwood  growth.  Actually  the  tendency  in  some 
eastern  forest  types  is  for  the  proportion  of  hardwoods  to  increase 
while  the  proportion  of  softwoods  declines. 
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Table  1.— -Realizable  timber  growth » United  States  and  Coastal  Alaska 


Class  of  material 
and  section 

' Total  ‘ 

Softwoods 

Hardwoods 

All  species 
per  acre 

Billion 

Billion 

Billion 

bd . ft. 

bd®  ft. 

bd.  ft. 

Bd.  ft. 

Sawt  inters 

North 

24*7 

4.2 

20.5 

142 

South 

45*4 

35*4 

10.0 

235 

West  and 

Coastal  Alaska 

30.6 

30.1 

*5 

252 

Total  or  average 

100.7 

69.7 

31*0 

206 

Billion 
cu.  ft. 

Billion 
cu.  ft. 

Billion 
cu.  ft. 

Cu.  ft. 

Growing  stocks 

North 

9*1 

1.8 

7.3 

52 

South 

10.8 

7.9 

2.9 

56 

West  and 

Coastal  Alaska 

7*6 

7*3 

*3 

62 

Total  or  average 

27*5 

17.0 

10.5 

56 
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REALI- 
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REALI- 

1952 

REALI- 

1952 
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NET 

ZABLE 

NET 

ZABLE 

NET 

ZABLE 
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GROWTH 

GROWTH 

GROWTH 

GROWTH 

GROWTH 

GROWTH 

GROWTH 

GROWTH 

NORTH  SOUTH  WEST  COASTAL  ALASKA 


Fig.  I - Comparison  of  realizable  growth  and  1952  net  growth  per  acre. 
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Table  2 •“Realizable  growth  and  current  growth. 
United  States  and  Coastal  Alaska 


’ Sawtimber 

Growing  stock 

Species  group 

1 Realizable 
growth 

! 1952 

. growth 

Realizable 

growth 

j 1952 
. growth 

Billion 
bd.  ft e 

Billion 
bd.  ft. 

Billion 
cu.  ft. 

Billion 
cu.  ft. 

Softwoods 

69.7 

28.0 

17.0 

7.0 

Hardwoods 

31.0 

19  A 

10.5 

7.2 

Total 

100.7 

47  A 

2?.5 

Ik. 2 
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Realizable  growth  represents  a real  challenge  to  forestry  in  all  parts 
of  the  country  (fig.  1).  In  Coastal  Alaska,  where  virgin  forests 
predominate,  current  growth  is  only  a small  fraction  of  estimated 
capacity.  Largely  because  of  the  influence  of  old-growth  stands, 
timber  growth  constitutes  a substantially  smaller  percentage  of  real- 
izable growth  in  the  West  than  in  either  North  or  South.  Nevertheless, 
for  the  same  reason  and  because  of  the  preponderance  of  public  and 
large  private  ownership,  it  may  be  easier  to  bring  actual  growth  up 
toward  realizable  growth  in  the  West  than  in  the  East. 

Distribution  of  Realizable  Growth  Indicates 

Eventual  Shift  of  Output  from  West  to  East 


A comparison  of  realizable  growth  and  1952  timber  cut  by  sections 
(fig.  2)  shows  that  the  current  distribution  of  the  timber  industries 
is  not  related  to  timber  growing  capacity.  The  West,  which  is  supplying 
46  percent  of  the  timber  cut,  has  only  29  percent  of  the  realizable 
growth.  On  the  other  hand,  the  South,  which  is  producing  40  percent 
of  the  timber  cut  has  45  percent  of  the  realizable  growth.  The  North 
contributes  only  14  percent  of  the  timber  cut,  but  has  25  percent  of 
the  realizable  growth. 

This  disproportionate  distribution  of  timber  cut  is  related  primarily 
to  the  availability  of  timber  of  large  size  and  good  quality.  In  the 
West,  with  its  large  backlog  of  virgin  timber,  cut  in  1952  was  about 
three-fourths  of  the  realizable  growth.  It  may  come  even  closer  to 
realizable  growth  or  exceed  it  for  a time  as  the  remaining  virgin  areas 
are  opened  for  operation.  This  is  so  because  virgin  areas  usually  have 
more  growing  stock  than  is  needed  for  optimum  production  with  a balanced 
distribution  of  age-classes  and  management  plans  for  such  areas  usually 
call  for  a liquidation  of  the  excess  growing  stock  by  cutting  in  excess 
of  sustained  yield  capacity  for  a number  of  years. 

In  the  East,  still  suffering  from  a long  history  of  heavy  exploitation 
and  uncontrolled  fire,  the  timber  cut  is  far  below  realizable  growth. 
Eastern  softwood  cut  will  need  to  remain  well  below  realizable  growth 
for  several  decades  if  softwood  growing  stock  is  to  be  built  up  to  a 
level  which  will  sustain  a larger  output.  Eastern  hardwood  cut  will 
also  remain  low — as  much  from  inadequate  demand  as  from  the  need  to 
rebuild  depleted  growing  stocks.  Nevertheless,  in  the  long  run,  output 
by  regions  will  tend  to  become  adjusted  more  closely  to  realizable 
growth  than  is  the  case  today.  This  will  mean  a reversal  of  recent 
trends  and  a shift  of  a larger  proportion  of  timber  cut  from  West  to 
East. 


NEEDED  TIMBER  GROWTH 

In  general,  the  Nation*  s forest  policy  should  aim  to  meet  needs  of  the 
present  and  assure  coming  generations  of  an  adequate  supply  of  wood. 
Failure  to  anticipate  fully  the  needs  of  the  future  will  cramp  the 
economy  of  that  time.  For  this  reason,  the  volume  of  annual  growth 
which  it  seems  prudent  to  develop  should  be  sufficient  to  provide  not 
only  the  cut  needed  to  meet  future  requirements,  as  estimated  in  the 
preceding  chapter,  but  also  a margin  for  contingencies  not  covered  by 
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REALIZABLE  1952 
GROWTH  CUT 


REALIZABLE  1952 
GROWTH  CUT 


REALIZABLE  1952 
GROWTH  CUT 


REALIZABLE  1952 
GROWTH  CUT 


NORTH 


SOUTH 


WEST  COASTAL  ALASKA 


Fig.  2 - Comparison  of  realizable  growth  and  1952  timber  cut. 
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The  requirements  estimates*  Consideration  will  be  given  first  to  the 
extent  to  which  progress  in  utilization  may  influence  the  volume  of 
timber  cut  needed  to  meet  future  requirements  in  1975  and  2000  and  then 
to  the  margin  which  must  be  added  to  establish  the  total  volume  of 
needed  growth* 


Progress  in  Utilization 

The  amount  of  timber  cut  from  growing  stock  to  meet  a given  timber 
product  requirement  depends  on  the  volume  of  product  imports,  on  the 
volume  of  product  obtained  from  plant  residues,  on  the  volume  obtained 
from  dead  and  cull  trees  and  trees  on  noncommercial  forest  and  nonforest 
lands,  on  the  volume  of  growing  stock  knocked  down  or  otherwise  killed 
in  logging  and  not  used,  on  the  closeness  to  which  the  timber  cut  is 
used,  and  on  the  efficiency  of  manufacture  in  the  mills*  The  volume 
of  imports  in  1975  &nd  2000  has  been  considered  in  the  preceding  chapter 
in  arriving  at  the  estimates  of  domestic  requirements  for  the  major 
products®  All  the  other  factors  mentioned  above  are  related  to  economic 
conditions  and  technological  progress  in  the  forest  industries* 

The  forest  industries  have  made  substantial  progress  in  using  progres- 
sively less  desirable  timber  and  making  more  complete  use  of  the  trees 
cut*  These  trends  of  utilization  were  discussed  in  Chapter  III  (pages 
67  to  71) » However,  the  opportunities  to  increase  timber  products 
output  without  a commensurate  increase  in  timber  cut  have  not  been 
exhausted*  There  are,  of  course,  adverse  factors  which  operate  in  the 
other  direction*  In  the  West,  in  particular,  declining  average  size 
of  trees  points  toward  a larger  volume  of  timber  cut  per  unit  of  s&wlog 
output  in  the  future  than  at  present.  Nevertheless,  estimates  from 
every  region  anticipate  a net  improvement  in  utilization  in  the  years 
ahead.  How  the  transition  from  timber  products  output  to  timber  cut 
is  made,  how  progress  in  utilization  was  estimated,  and  the  savings 
in  timber  cut  resulting  from  it  are  taken  up  in  the  following  paragraphs* 
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Transition  from  Timber  Products  Output  to  Timber  Cut 


The  transition  from  domestic  timber  products  output  to  timber  cut  may 
be  illustrated  by  1952  data  for  softwood  pulpwood  for  the  country  as 
a whole  (Appendix  tables  37  and  75) s 


Volume  in 
standard  unit 
(million  cords) 


Equivalent 

roundwood 

volume 

(million  cu»  ft,) 


Consumption  (or  requirements) 

Less  net  imports 

Domestic  output  (or  requirement) 
Less  output  from  plant  residues 

Output  from  roundwood 
Less  output  from? 

Dead  trees 
Cull  trees  and  limbs 
Trees  on  noncommercial  and 
nonforest  land 


Output  froa  growing  stock 
Plus  logging  residues 

Timber  cut 


31.3 

dd 

21.4 
1.4 


2,426 

767 

1,659 

109 


20.0  1,550 

..  26 

107 


10 

1,407 
52 

1,460 


In  this  tabulation,  the  intensity  of  utilization  is  reflected  in  the 
relation  between  volume  in  standard  units  and  cubic  foot  volume  of 
roundwood. 

The  illustration  shows  that  68.2  cubic  feet  of  growing  stock  was  cut 
for  each  cord  of  domestic  output  (1460  nm.  cu9  ft®/21.4  mm  cords).  For 
sawtimber,  the  comparable  utilization  factor  was  198.7  board  feet  cut 
per  cord.  Similar  utilization  factors  for  softwoods  and  hardwoods  were 
derived  for  other  products.!/ 

Improvement  in  Utilization 


The  improvement  in  utilization  in  each  region  between  1952  and  1975  was 
estimated  from  a similar  set  of  utilization  factors  for  1975®  Utiliza- 
tion factors  for  2000  were  obtained  by  graphic  projections  of  trends 
indicated  by  the  factors  for  1952  and  1975  with  such  modifications  as 
utilization  conditions  for  individual  regions  or  products  might  suggest. 
Thus,  to  continue  the  illustration,  the  improvement  in  utilization  for 
softwood  pulpwood  is  indicated  by  the  following  factors: 


1/  See  Appendix  C,  "Converting  Factors." 
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Year 


Timber  cut  per  cord  of  output 


Growing  stock  Sawtimber 

(cu.  ft.r~  (bd.  ft.) 


1952  68.2  198.7 
1975  58.4  156.4 
2000  50.0  153.0 


Savings  from  Improved  Utilization 

The  savings  resulting  from  the  anticipated  improvement  in  utilization 
is  shown  by  comparing  the  cut  needed  to  meet  estimated  future  requirements 
under  future  utilization  practices  with  the  cut  which  would  have  been 
needed  to  meet  these  same  requirements  under  the  utilization  practices 
of  1952.  Thus,  the  saving  in  cut  for  softwood  pulpwood  in  1975  and  2000 
under  the  lower  estimate  of  requirements  would  be: 


1975 

2000 

Requirement  ......... 

million  cords 

32.0 

52.7 

Sawtimber  cut  per  cord: 

1952  ........... 

198.7 

198,7 

Future  .......... 

do. 

156.4 

153.0 

Associated  cut? 

On  1952  utilization  bas©  . 

million  bd.  ft 

. 6,358 

10,471 

On  future  utilization  base 

do. 

5.005 

8,063 

Saving  .....  

million  bd.  ft 

. 1,353 

2,408 

(Percentage) 

21.3 

23*0 

The  percentage  improvement  in 

sawtimber  utilization  by  products  for  the 

country  as  a whole  between  1952  and  1975  and 

between  1952 

and  2000  works 

out  as  follows? 

1952-75 

1952-2000 

(percent) 

(percent) 

Sawlogs 

1*4 

1.9 

Pulpwood 

22.2 

26.0 

Veneer  logs 

1,1 

2.0 

Fuelwood 

2.1 

2.5 

Other  products 

12,2 

18.1 

All  products 

4.5 

6.8 

The  savings  attributed  to  improved  utilization  for  the  country  as  a 
whole,  calculated  as  outlined  above,  amount  to  5.0  billion  board  feet 
under  the  lower  estimate  of  requirements  for  2000,  and  6.9  billion 
board  feet  under  the  upper  estimate  for  2000? 
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Year 

Lower  estimate 

Upper  estimate 

Sawtimber 
( billion 
bd.  ft.)" 

Growing 
stock 
(billion 
cu.  ft.) 

Sawtimber 
( billion 
bd.  ft.) 

Growing 
stock 
(billion 
cu.  ft.) 

1975 

2*6 

0.7 

3.1 

0.7 

2000 

5.0 

1.5 

6.9 

1.9 

Margin  for  Contingencies 

One  reason  why  a margin  is  necessary  is  to  provide  a hedge  against 
catastrophic  losses  that  will  occur  in  the  future*  Mortality  and 
growth  estimates  do  not  make  any  allowance  for  catastrophes  such  as 
the  Tillamook  fires  of  1933  in  Oregon,  the  New  England  blowdown  of  1936* 
or  the  chestnut  blight  in  th©  North  from  1912  to  1924*  Such  losses  are 
unpredictable  as  to  time,  place,  and  magnitude.  Yet  historically  such 
catastrophic  losses  are  estimated  to  average  2 billion  beard  feet  a 
year .2/ 

Beyond  this,  a margin  would  help  provide  for  unforeseen  uses  of  wood 
which  might  be  developed  by  our  advancing  technology.  It  would  put 
the  Nation  in  a better  position  to  meet  future  emergencies*  As  World 
War  II  emphasized,  a national  emergency  may  bring  unprecedented  demands 
for  wood.  Also  a margin,  if  realised,  would  help  put  this  country,  with 
its  large  potentially  productive  forest  area,  in  position  to  help  meet 
the  wood  needs  of  timber-deficit  countries. 

Because  the  uncertainties  increase  with  the  time  span,  a relatively 
larger  margin  is  in  order  for  the  year  2000  than  for  1975*  A margin 
of  5 percent  of  the  potential  demand  on  domestic  forests  associated 
with  the  lower  estimate  of  requirements  is  assumed  for  1975  (table  3)« 
For  2000,  the  margin  is  15  percent*  Inasmuch  as  the  upper  requirements 
estimates  are  substantially  larger  than  lower  estimates,  the  quantita- 
tive margins  applicable  to  the  lower  estimates  were  added  to  the  upper 
estimates  without  change  (table  4)*  The  figures  obtained  by  adding 
these  margins  to  the  demand  on  domestic  forests  represent  the  needed 
future  growth. 


Timber  Size  and  Quality 

Analysis  of  future  timber  needs  and  supply  must  be  primarily  in  quanti- 
tative terms  of  volume.  But  size  and  quality  are  also  important  and 
cannot  be  ignored. 


2 / See  Chapter  IV,  "Forest  Protection  Against  Destructive  Agencies,” 

p.  56. 


- 11  - 


Table  3- — Potential  demand  on  domestic  forests  and 

needed  growth  related  to  lower  estimate  of 
requirements,  1975  and  2000 


Sawtimber 

Growing  stock 

Item  # 

Total 

* Softwood  * 

Hardwood 

Total 

\ Softwood  [ 

Hardwood 

Billion 

Billion 

Billion 

Billion 

Billion 

Billion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

1975: 

Potential  demand  on 

domestic  forests  1 / 

56.0 

40.9 

15.1 

12.4 

8.4 

4-0 

Margin 

2.8 

2.0 

.8 

.6 

.4 

.2 

Needed  growth 

58.8 

42.9 

15.9 

13.0 

8.8 

4.2 

2000: 

Potential  demand  on 

domestic  forests  1/ 

69.0 

49.6 

19.4 

15.7 

10.3 

5.4 

Margin 

10.3 

7.4 

2.9 

2.3 

1.5 

.8 

Needed  growth 

79.3 

57.0 

22.3 

18.0 

11.8 

6.2 

1 / From  table  18,  Chapter  VI.  Derived  from  requirements  by  the  process  out- 
lined in  the  preceding  section,  "Progress  in  Utilization."  See  also  table  75  in 
Appendix  A,  "A  Summary  of  Basic  Statistics." 
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Table  4. — Potential  demand  on  domestic  forests  and 

needed,  growth  related  to  upper  estimate  of 
requirements,  1975  and  2000 


Item 

Sawtimber 

Growing  stock 

Total 

* Softwood  ’ 

Hardwood 

Total 

. Softwood  . 

Hardwood 

Billion 

Billion 

Billion 

Billion 

Billion 

Billion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

1975: 

Potential  demand  on 

domestic  forests  1 / 

65.4 

47.6 

17.8 

14.0 

9.6 

4.4 

Margin 

2.8 

2.0 

.8 

.6 

• 4 

.2 

Needed  growth 

68.2 

49.6 

18.6 

14.6 

10.0 

4.6 

2000: 

Potential  demand  on 

domestic  forests 

95.1 

68.4 

26.7 

19.8 

13.0 

6.8 

Margin 

10.3 

7.4 

2.9 

2.3 

1.5 

.8 

Needed  growth 

105.4 

75.8 

29.6 

22.1 

14.5 

7.6 

1 / From  table  18,  Chapter  VI.  Derived  from  requirements  by  the  process 
lined  in  the  preceding  section,  "Progress  in  Utilization."  See  also  table  75 
Appendix  A,  "A  Summary  of  Basic  Statistics." 
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Major  Emphasis  on  Sawtimber 


It  is  incorrect  to  relate  needed  growth  to  cut  or  requirements  in  terms 
of  cubic  feet  without  reference  to  tree  size  because  the  estimates  of 
future  wood  needs  involve  certain  assumptions  as  to  size*  For  example , 
lumber,  the  dominant  element  in  future  requirements,  must  be  obtained 
from  trees  of  sawtimber  size.  Moreover,  much  of  the  lumber,  including 
that  for  many  structural  items,  requires  trees  substantially  above  the 
minimum  sawtimber  specifications  of  9 inches  in  diameter  for  softwoods 
and  11  inches  for  hardwoods.  Veneer  logs  and  bolts,  poles,  and  piling 
likewise  require  trees  abQve  the  minimum  sawtimber  size. 

In  the  future,  as  at  present,  the  major  portion  of  the  wood  needs  of  the 
United  States  will  come  from  trees  above  the  minimum  sawtimber  sizes* 

Not  only  do  products  requiring  trees  of  sawiog  size  predominate  in  the 
projections  of  future  requirements,  but  also,  for  all  major  classes  of 
products,  it  is  usually  more  economical  to  harvest  a given  volume  from 
trees  above  the  minimum  sawtimber  sizes  than  from  trees  of  small  size. 

Thus  the  long-range  requirements  will  not  be  fully  met  unless  the  growth 
in  terms  of  cubic  feet  of  growing  stock  5 inches  or  more  in  diameter 
includes  enough  timber  above  the  minimum  sawtimber  sizes  to  supply  the 
needed  board-foot  growth* 

This  is  important  because,  as  pointed  out  in  Chapter  III  (page  40), 
the  size  components  in  annual  growth  are  not  the  same  as  in  timber  cut. 
Timber  cut  is  obtained  primarily  from  trees  of  sawtimber  size,  whereas 
annual  growth  is  more  uniformly  distributed  among  all  tree  size  classes* 
The  differing  relationships  can  be  illustrated  by  the  figures  for  1952. 


Sawtimber 

Tbillion 

Growing  stock 
(billion 

Ratio  of 
ckJ.  © « i>>o 

b d7"ft7y 

cu,  ft.) 

cu*  ft* 

Timber  cut 

48.8 

10.7 

4*5 

Net  growth 

47.4 

14.2 

3.3 

The  higher  ratio  of  board  feet  to  cubic  feet  in  timber  cut  as  compared 
to  that  in  net  growth  means  that  the  size  of  trees  in  timber  cut 
averaged  higher  than  in  net  growth. 

The  ratios  of  board  feet  to  cubic  feet  in  the  estimates  of  timber  cut 
needed  to  meet  future  requirements  ares 


Year 

Lower  estimate 

Upper  estimate 

1975 

4.5 

4.7 

2000 

4.4 

4.8 

Since  these  all  approximate  or  exceed  the  ratio  in  1952  cut,  and  all 
are  above  the  3®3  ratio  for  net  growth,  meeting  the  sawtimber  require- 
ments would  involve  more  cubic-foot  growth  than  needed  to  meet  the 
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cubic-foot  volume  requirements  without  regard  to  timber  size®  Thus  a 
surplus  of  cubic-foot  growth  alone  is  not  a guarantee  that  sawtimber 
requirements  will  be  met.  Primary  emphasis  should  be  directed  to 
meeting  the  sawtimber  needs® 

Average  Size  of  Timber  Declining 

The  distinction  between  sawtimber  and  poletimber  is  the  only  available 
criterion  of  tree  size  in  our  estimates  of  requirement  and  annual  growth* 
This  is  unfortunate  because  tree  size  is  correlated  with  timber  quality 
and  the  distinction  between  sawtimber  and  poletimber  does  not  adequately 
reveal  quality  changes  associated  with  changes  in  the  size  of  tress 
harvested.  Ordinarily  reduction  of  average  size  of  trees  cut  means  a 
reduction  in  the  quality  of  product , an  increase  in  the  unit  costs  of 
harvesting  and  processing,  or  both®  Reduction  of  quality  is  primarily 
important  in  sawn  products,  veneer,  and  specialty  products®  But  in- 
crease in  unit  costs  is  generally  significant  for  all  products. 

It  is  common  observation  that,  if  the  forests  in  any  region  become 
depleted,  trees  of  smaller  and  smaller  size  and  poorer  and  poorer 
quality  become  merchantable  while  trees  of  large  size  and  high  quality 
make  up  a smaller  and  smaller  proportion  of  the  total  cut®  Thus  the 
average  size  and  quality  of  trees  cut  may  continue  to  drop  even  though 
the  proportion  of  the  total  cut  taken  from  sawtimber  remains  constant. 

The  downward  trend  of  average  size  of  trees  cut  in  the  West  is  still 
in  its  early  stages.  However,  in  the  East  it  is  doubtful  if  the  trend 
for  softwoods  will  go  much  lower. 

The  downward  trend  of  tree  sizes  utilized  has  positive  as  well  as 
negative  aspects.  It  creates  opportunity  for  greater  use  of  thinnings 
which  would  otherwise  go  to  waste*  It  usually  involves  a lowering  of 
the  'percentage  of  cull®  But  it  also  carries  th©  danger  of  premature 

cutting  of  crop  trees  at  a size  when  they  have  barely  entered  the 
stage  of  greatest  productivity® 

Timber  Quality  on  the  Downgrade 

There  are  other  signs  that  timber  quality  is  deteriorating.  High  grad© 
logs  are  becoming  scarce  in  one  species  after  another.  Select  logs  of 
eastern  white  pine,  for  example,  have  long  teen  practically  nonexistent ® 
The  Douglas-fir  plywood  industry  no  longer  depends  upon  logs  meeting  the 
rigid  specifications  formerly  required  for  the  ,f  peeler"  grade.  Top 
grade  hardwood  logs  are  harder  and  harder  to  find.  In  the  Northeast, 
much  of  the  hardwood  forest  has  been  subject  to  long  years  of  cutting 
of  the  choicest  timber  and  leaving  poorer  trees  to  take  over  the  growing 
space.  In  other  areas,  repeated  clear  cutting  and  fir©  have  been  followed 
by  inferior  and  defective  stands  of  sprout  origin.  As  a result,  much  of 
the  hardwood  timber  now  on  the  land  cannot  find  a ready  market.  During 
World  War  II,  the  unprecedented  demand  for  dunnage  and  crating  provided 
a welcome  outlet  for  this  low-=grade  timber®  But  now  the  high  proportion 
of  low-grade  material  again  limits  the  opportunity  for  forest  management 
practices  which  will  improve  the  quality  of  timber  growth  for  the  future® 
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Evidence  presented  in  Chapter  II  showed  that  two-thirds  of  the  softwood 
sawtimber  volume  in  the  East  is  in  trees  14  inches  or  less  in  diameter, 
and  that  little  more  than  one-fourth  of  the  hardwood  volume  is  in  trees 
over  18  inches  in  diameter,  the  size  needed  to  yield  significant  amounts 
of  grade  1 sawlogs.  In  addition,  it  showed  cull  trees,  with  a volume 
equal  to  one-fourth  of  the  hardwood  growing-stock  volume,  occupying 
space  which  might  otherwise  be  used  by  good  quality  timber* 

Since  much  of  the  growth  between  now  and  2000  will  be  on  growing  stock 
already  on  the  ground,  and  since  the  quality  of  ingrowth  and  plantation 
yields  before  2000  will  likewise  average  low,  the  available  evidence 
points  toward  a continuing  decline  in  quality  of  growth  for  several 
decades.  Until  this  trend  is  reversed,  it  will  be  increasingly  diffi- 
cult to  meet  future  requirements  for  sawtimber  quality. 

Relation  of  Needed  Growth 
to  Present  Growth 


The  estimates  of  needed  growth  indicate  the  desirability  of  achieving 
an  annual  sawtimber  growth  of  from  79  to  105  billion  board  feet  by  2000, 
Yet  sawtimber  growth  in  1952  was  only  47® 4 billion  board  feet.  Thus, 
whether  the  lower  or  upper  estimate  of  needed  growth  is  taken  as  a 
national  objective,  the  productivity  of  the  forests  will  have  to  be 
greatly  increased.  Sawtimber  growth  would  have  to  be  more  than  doubled 
to  reach  the  upper  estimate  for  2000.  It  would  have  to  be  increased  67 
percent  to  reach  the  lower  estimate  (table  5)«  The  needed  increase  is, 
of  course,  much  smaller  for  1975®  Part  of  the  increase  may  be  expected 
to  follow  naturally  as  young  growth  comes  in  after  cutting  on  areas  now 
occupied  by  old  growth. 

In  terms  of  cubic  feet,  the  upper  estimate  of  needed  growth  in  2000  is 
only  a little  more  than  50  percent  above  1952  growth  of  14® 2 billion 
cubic  feet.  However,  as  pointed  out  in  the  preceding  section,  balancing 
the  cubic-foot  requirements  would  not  suffice  unless  the  size-distribu- 
tion were  such  as  to  yield  as  many  board  feet  per  cubic  foot  as  indicated 
in  the  estimates  of  needed  cut.  If  the  ratio  of  sawtimber  growth  to 
cubic-foot  growth  is  no  better  than  at  present,  the  eubie-foot  growth 
required  to  yield  sufficient  sawtimber  to  meet  the  upper  estimate  of 
board-foot  requirements  for  2000  plus  the  margin  would  be  31.6  billion 
cubic  feet  rather  than  22.1  billion  cubic  feet. 

The  sawtimber  growth  deficit  is  primarily  in  softwoods.  Even  the  lower 
estimate  of  needed  growth  for  softwoods  in  1975  is  53  percent  above 
current  growth  (table  5 and  fig.  3) . The  upper  estimate  for  2000  exceeds 
current  growth  171  percent.  For  hardwoods,  the  1975  need,  even  in  the 
upper  estimate,  is  less  than  current  growth.  However,  the  upper  estimate 
for  hardwoods  in  2000  is  53  percent  above  current  growth. 

The  relatively  easy  goals  for  hardwoods  as  compared  to  those  for  soft- 
woods suggest  the  need  to  substitute  hardwoods  for  softwoods  whenever 
possible,  in  order  to  lighten  the  load  on  the  latter.  A substantial 
substitution  of  this  sort  was  assumed  in  the  requirements  estimates. 

The  product -by-product  estimates  of  lower-level  requirements  envisage 
a 100  percent  increase  in  the  use  of  hardwoods  for  industrial  purposes 
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Table  5 « -“Annual  growth,  1952,  and  two  est juntas  of 
needed  growth  for  197$  and  2000 , 
United  States  and  Coastal  Alaska 


Item 

Say-timber 

Growing  stock 

I Total 

" Softwood 

1 Hardwood 

Total 

! Softwood  ’ 

Hardwood 

Billion 
bd.  ft. 

Billion 
bd.  ft. 

Billion 
bd.  ft. 

Billion  Billion 
cu . f t . cu . ft . 

Billion 
cu . f t . 

Annual  growth, 
1952 

47-4 

28.0 

19.4 

14.2 

7.0 

7.2 

Lower  estimate 
of  needed 
growth : 

1975 

2000 

58.8 

79-3 

42.9 

57.0 

15.9 

22.3 

13.0 

18.0 

8.8 

11.8 

4.2 

6.2 

Upper  estimate 
of  needed 
growth : 

1975 

2000 

68.2 
105  A 

49.6 

75-8 

18.6 

29.6 

14.6 

22.1 

10.0 

14.5 

4.6 

7.6 
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Fig.  3 - Comparison  of  1952  sawtimber  growth  with  upper  and  lower  estimates 
of  needed  growth  for  years  1975  and  2000,  United  States  and 
Coastal  Alaska. 
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between  1952  and  2000,  whereas  the  increase  in  softwoods  is  only  40 
percent.  In  the  same  period,  however,  a drastic  reduction  is  expected 
in  the  use  of  fuelwood.  Since  most  of  the  wood  cut  for  fuel  is  hard- 
wood, the  trends  tend  to  compensate.  Accordingly,  not  until  after  1975 
does  the  estimate  of  needed  hardwood  growth  rise  above  the  volume  of 
growth  in  1952. 


Needed  Growth  Approaches  Realizable  Growth 

One  measure  of  the  significance  of  needed  growth  is  its  relation  to 
realizable  growth.  For  the  reason  discussed  in  the  two  previous  sec- 
tions, the  most  significant  relations  are  those  for  sawtimber.  The 
upper  estimate  of  needed  sawtimber  growth  for  2000  approximates  real- 
izable growth;  in  fact,  the  needed  softwood  growth  is  6 billion  board 
feet  in  excess  of  the  indicated  realizable  growth  for  softwoods.  Sven 
the  lower  estimate  of  needed  growth  for  2000  means  achieving  over  BO 
percent  of  the  realizable  growth  for  softwood  sawtimber: 


Needed  growth s 2000  Realizable  growth 


Lower  estimate 
(billion 
bd.  ft.) 

Upper  estimate 
(billion 
bd,  ft.) 

(billion  bd.  ft.) 

Softwood 

57.0 

75.8 

69.7 

Hardwood 

29.6 

31.0 

Total 

79.3 

105.4 

100.7 

In  considering  these  figures,  it  is  well  to  recognize  that  there  is  some 
interchangeability  between  hardwoods  and  softwoods;  that  is,  some  areas 
will  grow  either  hardwoods  or  softwoods  depending  on  the  character  of 
the  forestry  practiced.  It  may  be  physically  and  economically  feasible 
to  obtain  a higher  proportion  of  softwoods  than  indicated  by  the  esti- 
mates of  realizable  growth.  On  the  other  hand,  the  figures  on  realizable 
growth  may  already  overestimate  the  success  of  forest  management  in  hold- 
ing land  for  softwood  production  against  the  encroachment  of  hardwoods. 

In  any  event,  there  is  very  little  margin  between  the  upper  estimate  of 
needed  growth  for  2000  and  realizable  growth  for  hardwoods.  Furthermore, 
the  requirements  estimates  have  gone  as  far  as  recent  trends  and  outlook 
seem  to  warrant  in  building  up  the  proportion  of  hardwoods  in  the  esti- 
mates of  needed  growth. 

All  in  all  then,  substitution  of  hardwoods  for  softwoods  will  not  offset 
the  excess  of  needed  growth  in  2000  over  realizable  growth  for  softwood 
sawtimber.  But  the  apparent  disparity  does  not  mean  that  the  upper 
estimate  of  needed  growth  in  2000  is  impossible  to  achieve. 

The  estimate  of  realizable  growth  is  a flexible  thing.  Forest  produc- 
tivity, like  farm  productivity,  is  closely  tied  to  intensity  of  manage- 
ment. No  one  can  estimate  with  any  precision  the  intensity  of  management 
and  therefore  the  timber  growth  that  is  likely  to  be  feasible  to  develop 
under  any  particular  future  economic  conditions.  Moreover,  the  estimate 
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of  realizable  growth  is  much  less  than  the  biological  potential  of  the 
land  so  that  there  is  substantial  room  for  realizable  growth  to  increase 
if  conditions  are  more  favorable.  Nevertheless,  because  it  will  never 
be  possible  to  have  all  the  forest  land  managed  at  the  best  level  which 
is  economically  or  biologically  feasible,  it  will  not  be  easy  to  achieve 
either  the  lower  or  upper  estimate  of  annual  growth  to  meet  the  Nation’s 
needs  in  2000. 


Needed  Growth  Is  Higher  Than  Previously  Supposed 

The  estimates  of  needed  growth  for  2000  shown  in  tables  3 and  4 are 
considerably  higher  than  the  comparable  long-range  estimates  in  the 
1945  Reappraisal  report  of  the  Forest  Service.  In  comparing  the  figures, 
it  is  necessary  to  deduct  the  allowance  for  losses  from  the  Reappraisal 
goals  to  put  them  on  the  same  basis  as  the  estimates  in  this  report: 


Reappraised  (1945) 

Growth  including  losses 
Net  growth 

Timber  Resource  Review 


Needed  growth,  2000 


Sawtimber 
(billion  bd.  ft.) 


72.0 

68.8 

79.3  - 105.4 


Growing  stock 
(billion  cu.  ft.) 


20.0 

18.7 

18.0  - 22.1 


It  is  only  necessary  to  consider  the  change  in  population  expectations 
of  this  country  to  understand  why,  other  things  being  equal,  estimates 
of  needed  timber  growth  had  to  be  raised.  In  1945,  the  long-range 
requirements  were  based  on  the  assumption  that  population  would  be 
about  167  million  in  the  year  2000.  Changes  in  the  birth  rate  since 
1940  have  forced  revision  of  this  estimate;  in  fact,  the  population  has 
already  gone  beyond  165  million.  It  is  now  estimated  that  a medium  rate 
of  increase  will  result  in  275  million  people  in  2000.  This  prospect, 
paralleled  by  a continuing  expansion  of  industry,  overbalances  all 
other  considerations  and  makes  higher  estimates  of  needed  growth 
inescapable. 


TIMBER  VOLUME  TO  SUSTAIN  NEEDED  GRCWTH 

A useful  criterion  of  the  present  and  prospective  timber  situation  is 
an  estimate  of  the  volume— and  in  particular  the  volume  in  trees  of 
sawtimber  size— which  would  have  to  be  present  as  a base  to  sustain  the 
future  growth  needed  to  supply  the  potential  demand  indicated  by  the 
requirements  estimates.  For  example,  so  long  as  the  West  has  a sub- 
stantial backlog  of  virgin  timber,  a decline  of  western  timber  inventory 
is  to  be  expected.  That  decline  becomes  serious  only  if  it  carries  the 
timber  inventory  below  the  level  needed  to  support  the  desired  level  of 
growth® 

Such  bench  marks  of  needed  timber  volume  are  useful,  however,  only  by 
regions  or  sections;  and  in  the  East  only  when  softwoods  and  hardwoods 
are  considered  separately.  Thus,  to  provide  such  bench  marks,  it  is 
first  necessary  to  apportion  the  estimates  of  needed  growth  for  the 
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country  as  a whole  among  the  forest  regions  and  then  estimate  the  volume 
of  timber  needed  in  each  region  to  sustain  these  regional  allocations. 

In  this  process,  the  national  estimates  of  needed  growth  were  apportioned 
to  the  regions  in  direct  proportion  to  their  realizable  growth.  For 
example,  the  Southeast  region  has  25  percent  of  the  total  realizable 
growth  for  softwoods.  It  should,  therefore,  provide  25  percent  of  the 
total  needed  softwood  growth. 

The  needed  timber  volume  for  each  region  was  determined  by  capitalizing 
the  region® s share  of  needed  growth  at  an  appropriate  rate.  The  rate 
used  represents  a weighted  average  mean  annual  growth  (including  growth 
harvested  in  thinnings  or  intermediate  cuttings)  of  well  stocked  stands 
of  the  region's  important  timber  types  at  appropriate  rotation  ages. 

The  rotations  selected  were  those  deemed  necessary  on  the  average  to 
provide  timber  of  the  size  and  quality  implicit  in  the  requirements 
estimates  under  the  intensity  of  protection  and  management  which  might 
prevail  at  the  end  of  the  century. 

The  calculations  of  needed  inventory  were  made  independently  in  each 
region.  Indicative  of  the  rotations  on  which  these  calculations  were 
directly  or  indirectly  based  are  the  following; 

Southern  yellow  pine  ......  60  years 

Eastern  hardwoods  .......  80  years 

Douglas-fir  ..........  100  years 

Ponderosa  pine  .........  120-150  years 

In  such  calculations,  the  longer  the  rotation  age  needed  to  produce  the 
desired  range  of  size  classes,  the  greater  the  ratio  of  timber  volume  to 
annual  yield  and  the  smaller  the  capitalisation  rate  to  convert  needed 
growth  to  needed  inventory® 

When  the  results  from  all  regions  are  brought  together,  the  rates  at 
which  needed  growth  is  capitalized  average  as  follows: 


Capitalization  rates 


Sawtimber  Growing  stock 

“(percent)  ~^percentT~ 

Eastern  softwoods 
Eastern  hardwoods 
Western  species: 

Douglas-fir  subregion 
Other  Western  regions 


5.4 

4,6 

4.4 

4.0 

3.7 

3.3 

2.8 

2,0 

The  growing  stock  required  to  yield  the  growth  needed  in  2000  is  com- 
pared to  sawtimber  volume  in  1953  in  table  6.  Sawtimber  volume  in  the 
West  is  still  substantially  in  excess  of  the  amount  required.  In  th© 
East,  however,  sawtimber  volume  is  far  below  what  it  should  be*  For 
eastern  softwoods  it  appears  that  sawtimber  growing  stock  would  need  to 
b©  increased  2^  times  to  yield  the  lower  estimate  of  needed  growth  in 
2000  and  4 times  to  yield  the  upper  estimate*  The  needed  increase  in 
eastern  hardwood  volume  is  30  percent  for  th©  lower  estimate  of  needed 
growth  in  2000  and  ICO  percent  for  the  upper  estimate. 
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Table  6. — Timber  volume  needed  to  sustain  lower 


growth 

in  2000 

Species  group 

S&vtlmber  - 
needed  volume,  2000 

1953 

Growing  stock  - 
needed  volume,  2000 

1953 

Lower 

estimate 

Upper 

estimate 

volume 

Lower 

estimate 

Upper 

estimate 

volume 

Billion 
bd.  ft. 

Billion 
bd.  ft. 

Billion 
bd.  ft. 

Billion 
cu.  ft. 

Billion 
cu.  ft. 

Billion 
cu . f t . 

Eastern  softwoods 

598 

970 

242 

147 

181 

74 

Eastern  hardwoods 

503 

769 

381 

152 

186 

151 

Western  species 

793 

1,057 

1,434 

212 

260 

292 

Total 

1,894 

2,796 

2,057 

511 

627 

517 
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HCM  CUTTING  OF  REQUIREMENTS  WITH  MARGIN  FOR  CONTINGENCIES 
WOULD  AFFECT  FUTURE  TIMBER  CRCMTH  AND  VOLUME 


Previous  chapters  have  shown  that  the  Nation !s  timber  situation  is  much 
brighter  than  it  was  a decade  ago.  In  considerable  part,  the  improved 
situation  is  attributable  to  the  progress  that  has  been  mad®  in  forestry 
during  the  past  few  decades®  Against  this  progress  is  the  evidence  that 
the  Nation’s  future  timber  needs  are  destined  to  be  much  greater  than 
previously  supposed.  The  question  to  be  considered,  then,  is  whether 
there  is  sufficient  momentum  behind  current  forestry  trends  to  keep 
timber  growth  abreast,  if  not  ahead,  of  the  rapidly  rising  requirements 
of  our  expanding  population  and  economy. 

One  way  to  weigh  this  question  is  to  project  the  impacts  of  future 
cutting  and  forestry  progress  upon  timber  growth  and  volume  for  a period 
of  several  decades.  In  such  projections,  the  key  factors  are  the  rate 
of  forestry  progress  and  the  pattern  of  timber  cut 2/  assumed  for  the 
projection  period. 

Two  projections  were  made?  First,  it  was  assumed  that  the  annual  timber 
cut  would  climb  steadily  from  what  it  was  in  1952  to  the  lower  estimate 
of  demand  on  domestic  forests  in  1975  with  a 5 percent  margin  for  con- 
tingencies  (the  needed  growth  for  that  year),  and  then  to  the  lower 
level  of  demand  on  domestic  forests  with  a 15  percent  margin  in  2000, 
Second,  another  projection,  with  the  pattern  of  cut  similarly  related 
to  th®  upper-level  requirements,  was  developed.  Henceforth,  these  two 
projections  are  referred  to  as  th©  lower  and  upper  projections. 

In  both  the  lower  and  upper  projections,  it  was  assumed  that  forestry 
in  each  region  will  continue  to  progress  at  & rate  which  appears  likely 
from  recent  trends.  What  this  implies  needs  to  be  considered  in  some 
detail. 


ANTICIPATED  PROGRESS  IN  FORESTRY 

The  assumption  that  forestry  will  continue  to  progress  at  a rate  which 
appears  likely  from  recent  trends  requires  that  consideration  be  given 
in  each  region  to  the  effect  of  the  anticipated  improvement  in  protection 
and  management  and  of  future  planting  on  future  growth. 

More  intensive  protection  and  management  will  increase  fixture  net  growth 
in  two  ways  “-by  increasing  the  gross  amount  of  timber  grown  and  by  re- 
ducing losses.  Gross  growth  is  being  increased  as  good  cutting  practices 
and  protection  from  fire  provide  for  the  establishment  of  young  growth  on 
areas  formerly  occupied  by  virgin  timber.  Increased  growth  will  result 
from  building  up  growing  stock  in  depleted  and  understocked  forests,  from 
removal  of  cull  trees,  and  from  better  and  quicker  reproduction  on  cutover 
areas. 


2/  In  these  projections,  "timber  cut"  is  assumed  to  include  the 
margin  for  contingencies. 
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Growth  will  also  be  increased  as  weeding,  thinning,  and  other  cultural 
measures  become  more  commonly  applied  in  young  stands.  At  present, 
such  measures  are  being  applied  in  ownerships  which  comprise  21  percent 
of  the  commercial  forest  land.  However,  since  the  area  actually  being 
treated  is  only  a small  fraction  of  these  ownerships,  it  is  apparent 
that  no  more  than  a bare  start  has  been  made  in  cultural  practices  to 
improve  the  composition,  quality,  and  growth  of  future  timber  stands. 
Nevertheless,  the  area  in  ownerships  on  which  some  timber  stand  improve- 
ment is  done  was  very  much  smaller  20  years  ago  than  at  present.  It  is 
reasonable  to  expect  that  on  public  and.  industrial  timber  holdings, 
where  the  best  start  has  been  made  in  stand  improvement,  such  work  will 
be  more  extensively  applied  in  the  future®  Not  so  much  progress  may  be 
expected  for  the  forest  lands  in  farms  and  other  small  private  ownerships. 

Losses  are  being  reduced  by  progress  in  protection  from  fire,  insects, 
and  diseases.  Partial  cutting  in.  old  growth  of  certain  types  is  another 
way  in  which  losses  are  being  reduced®  As  good  management  is  more  widely 
applied,  premature  cutting  with  its  attendant  growth  loss  will  be  less 
important.  Losses  are  also  reduced  as  more  intensive  management  reduces 
the  incidence  of  insects  and  diseases  and  increases  the  salvage  of  timber 
that  is  killed  by  destructive  agents®  Similarly,  losses  are  reduced  as 
more  intensive  management  forestalls  suppression  and  increases  the  volume 
of  timber  harvested  in  thinnings  and  other  silvicultural  operations® 

All  of  these  trends  were  taken  into  account  in  the  changing  rates  of 
gross  growth,  ingrowth,  and  mortality  applied  period  by  period  in  each 
of  the  regional  projections  of  growth  and  inventory.  It  is  important 
to  note,  however,  that  while  these  elements  of  progress  all  tend  to 
increase  the  volume  of  net  growth,  percentage  rates  of  growth  may  be 
reduced  as  growing  stock  is  built  up  in  depleted  and  understocked 
forests®  And  by  the  same  token,  losses  under  a given  intensity  of 
protection  and  management  may  also  increase  as  the  volume  of  growing 
stock  exposed  to  loss  increases® 

Continuation  of  recent  trends  in  forestry  means  an  advance  not  only  in 
the  acreage  under  protection  and  management  but  in  the  intensity  of 
protection  and  management  being  applied.  The  following  paragraphs  give 
some  indication  of  anticipated  progress  in  two  fields?  protection  and 
planting. 

Because  losses  from  destructive  agents  are  related  to  the  volume  of 
timber  subject  to  loss  as  well  as  to  the  intensity  of  protection, 
progress  in  protection  is  best  stated  in  terms  of  the  rate  of  loss  as 
a percentage  of  timber  volume.  In  1952,  the  mortality  rate  for  the 
country  as  a whole  was  0,6  percent  of  timber  volume.  Re^onal  esti- 
mates indicate  that  it  will  not  be  feasible  to  reduce  this  rat®  much 
below  0.4  percent  by  2000.  In  this  estimate  of  feasible  reduction, 
rates  for  the  North  and  South  were  halved,  but  a change  of  less  than 
10  percent  was  assumed  for  the  West  where  increased  public  use  of  the 
forest  and  an  increasing  amount  of  timber  cutting  will  offset  greater 
protection  effort.  In  some  areas,  this  could  even  mean  that  the  mor- 
tality rate  percent  might  increase.  Nevertheless,  because  of  further 
reduction  in  the  volume  of  standing  timber  in  the  West,  a 10  percent 
improvement  in  rate  of  loss  by  200©  would  result  in  cutting  the  actual 
volume  loss  in  half. 
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The  projections  assume  that  most  of  the  preventable  losses  will  be 
eludnated®  Not  much  of  the  anticipated  reduction  can  be  expected  from 
further  reduction  in  the  rate  of  forest  fire  losses.  Organised  protec- 
tion in  1953  included  92  percent  of  the  forest  area  of  the  United  States* 
exclusive  of  Alaska*  as  compared  with  80  percent  in  1945®  Sawtimber 
losses  from  other  causes  in  1952  were  15  times  as  great  as  those  from 
fire.  Clearly*  the  principal  reductions  of  mortality  rates  in  the  future 
will  have  to  come  from  improved  protection  against  insects  and  diseases 
and  from  thinning  and  other  silvicultural  measures  which  will  reduce 
losses  from  suppression® 

The  second  element  of  anticipated  forestry  progress  for  which  quantita- 
tive estimates  were  made  is  a further  increase  in  the  productive  forest 
area  by  the  planting  of  lands  now  idle.  The  projections  assumed  that 
the  extremely  rapid  increase  in  forest  planting  since  World  War  II  will 
continue  for  another  decade  after  which  the  area  of  successful  new 
plantings  will  level  off  at  somewhat  less  than  800*000  acres  a year 
(fig.  4) e Planting  will  be  of  greatest  importance  in  the  South  where 
it  is  anticipated  that  2.8  million  acres  will  be  planted  in  the 
period  1960-1964*  as  compared  to  1.4  million  acres  in  1950-1954®  For 
the  country  as  a whole*  plantings  between  1952  and  1985  are  likely  to 
total  25  million  acres*  much  of  which  will  be  contributing  to  growing 
stock  in  trees  over  5 inches  in  diameter  by  the  end  of  the  century. 

It  is  estimated  that  plantations  established  subsequent  t©  1952  will 
contribute  about  1.1  billion  cubic  feet  to  growth  of  growing  stock  and 
5.4  billion  board  feet  to  sawtimber  growth  in  2000. 

THE  LOWER  ESTIMATE  OF  NEEDED 
®CWTH  MAT  BE  REACHED 

The  lower  projection  shows  what  would  happen  to  forest  growth  and  timber 
volume  if  recent  progress  in  forestry  is  continued  and  if  sawtimber  cut 
increases  from  the  level  of  timber  cut  in  1952  up  to  58.8  billion  board 
feet  in  1975  and  to  79®3  billion  board  feet  in  2000  (table  7).  This 
pattern  of  cut  would  satisfy  a lower  range  of  the  country8 s potential 
demand  up  to  the  end  of  the  century. 

The  analysis  was  carried  forward  region  by  region  by  technicians 
familiar  with  field  conditions.  In  order  to  do  this*  the  national 
estimates  of  needed  cut  in  1975  and  2000  with  a margin  for  contingencies 
(needed  growth)  were  allocated  among  the  regions  taking  the  existing 
situation  and  recent  trends  in  each  region  into  account  (fig.  5). 

In  this  allocation,  the  needed  increase  in  cut  of  eastern  softwoods  was 
held  down  for  the  next  20  years  because  of  present  depletion  of  growing 
stock.  After  1975*  a more  rapid  rate  of  increase  was  assumed,  but  this 
would  still  leave  the  drain  in  2000  substantially  below  the  long-range 
estimate  of  realisable  growth. 

For  eastern  hardwoods,  the  needed  increase  in  cut  was  slower  in  the 
first  23  years  than  in  the  period  after  1975  because  the  estimate  of 
lower  requirement  did  not  envisage  that  commercial  use  of  hardwoods 
would  be  expanded  any  more  rapidly. 
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Fig.  4 - Trends  of  forest  planting  (acceptable  plantations)  in  the  United  States. 
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Table  7 . — Projected  net  growth  and  timber  Inventory 
with  timber  cut  to  meet  lover  estimate 
of  requirements  plus  margin 


Item  and 

Sawtimber 

Growing  stock 

species  group 

I 1952 y 

; 1975 

2000 

1952^/ 

! 1975 

; 2000 

Billion 

Billion 

Billion 

Billion 

Billion 

Billion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Net  growth: 

Eastern  hardwoods 

19.1 

24.1 

25.6 

7.1 

9.1 

9.4 

Eastern  softwoods 

17.0 

20.7 

23.0 

4.4 

5-4 

5.5 

Western  speciesi/ 

U.3 

16.3 

18.1 

2.8 

3-7 

4.2 

Total 

47.4 

61.1 

66. 7 

14.3 

18.2 

19.1 

Inventory: 

Eastern  hardwoods 

381.2 

542.1 

731.9 

151.0 

241.4 

357.5 

Eastern  softwoods 

241.9 

310.3 

385.3 

74.2 

96.4 

116.2 

Western  speciesi/ 

1,433-8 

1,188.8 

885.0 

291.7 

266.7 

235.7 

Total 

2,056.9 

2,041.2 

2,002.2 

516.9 

604.5 

709.4 

Timber  eut:^/ 

Eastern  hardwoods 

12.2 

15.'/ 

22.2 

3.2 

4.2 

6.1 

Eastern  softwoods 

14.1 

15.7 

24.9 

3.7 

4.0 

6.2 

Western  speciesi/ 

22.5 

27.4 

32.2 

3.8 

4.8 

5-7 

Total 

48.8 

58.8 

79-3 

10.7 

13.0 

18.0 

1/  Coastal  Alaska  included. 

2/  Includes  margin  for  contingencies. 
3/  Beginning  of  1953  for  inventory. 
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Fig.  5 


Assumed  cut  and 
realizable  growth 


resulting  net  growth  in  lower  projection  and 
United  States  and  Coastal  Alaska. 
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In  the  allocation  of  cut,  the  West,  with  its  backlog  of  old-growth 
timber,  was  called  upon  for  a steady  increase  rising  2 billion  board 
feet  above  the  present  estimate  of  realizable  growth  by  2000, 

Net  Growth  Increases  in  Lower  Projection 

Though  somewhat  less  than  appears  to  be  needed,  the  outlook  for  future 
growth  and  timber  volume  under  the  lower  projection  is  encouraging 6 

Net  growth  would  increase  steadily  to  the  end  of  the  century  (fig®  6). 
Sawtimber  growth  of  all  species  together  would  keep  pace  with  the  ad- 
vancing cut  until  1985  but  then  fall  below  it.  Growth  of  growing  stock 
would  keep  ahead  of  cut  until  the  end  of  the  century. 

In  the  East,  sawtimber  growth  would  increase  35  percent  between  1952 
and  2000  (table  7 and  fig.  5),  The  percentage  increase  is  about  the 
same  for  softwoods  and  hardwoods.  In  the  West,  the  increase  of  saw- 
timber growth  would  be  60  percent.  The  greater  increase  in  the  West 
is  doubtless  related  to  the  replacement  of  old  growth  with  more  vigorous 
forests  as  cutting  progresses  into  presently  virgin  areas. 

Build-Up  of  Eastern  Softwood  Inventory 
Not  Enough  to  Sustain  Needed  Growth 

In  the  lower  projection,  sawtimber  inventory  of  all  species  would  hold 
almost  constant,  just  above  2000  billion  board  feet  (table  7 and  fig.  6). 
To  maintain  this  level,  however,  declining  sawtimber  volume  in  the  West 
would  be  offset  by  a consistent  build-up  of  both  softwoods  and  hardwoods 
in  the  East.  Eastern  hardwoods  would  gain  92  percent  and  eastern  soft- 
woods 59  percent.  Inventory  of  growing  stock  would  rise  steadily, 
increasing  37  percent  from  517  billion  cubic  feet  to  709  billion  cubic 
feet.  Here  again  a more  moderate  decline  in  the  West  is  more  than 
offset  by  accumulation  of  growing  stock  in  the  East. 

Before  1975,  eastern  hardwood  sawtimber  inventory  would  have  accumulated 
beyond  the  503  billion  board  feet  needed  to  sustain  the  lower  estimate 
of  needed  hardwood  growth  (table  6).  But  eastern  softwood  inventory 
in  2000  would  still  be  213  billion  board  feet  or  36  percent  short  of 
the  598  billion  board-foot  required  growing  stock®  By  2000,  western 
sawtimber  inventory  would  be  reduced  about  38  percent  to  885  billion 
board  feet.  But  it  would  still  be  92  billion  board  feet  above  the 
minimum  required  to  sustain  the  estimate  of  needed  growth  allocated  to 
the  West.  Thus,  despite  an  increase  in  growth  of  all  species  groups 
and  maintenance  of  the  over-all  level  of  inventory,  it  is  significant 
that  the  increase  in  eastern  softwood  inventory  in  the  lower  projection 
would  not  be  sufficient  to  sustain  the  lower  estimate  of  softwood  growth 
needed  in  the  East. 
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Fig.  6- Assumed  cut  and  resulting  growth  and  inventory  in  lower 
projection,  all  species. 
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One-Third  of  Sawtimber  Volume  and  Still  Larger 
Proportion  of  Sawtimber  Growth  in  2000  Attributed 
to  Anticipated  Progress  in  Forestry 

Because  emphasis  has  been  placed  on  the  anticipated  progress  in  forestry 
assumed  in  the  projections,  an  estimate  has  been  made  of  how  much  of  the 
timber  inventory  and  annual  growth  shown  for  2000  in  the  lower  projection 
may  be  attributed  to  forestry  progress.  In  this  analysis,  it  was  possible 
to  calculate  separately  the  contribution  to  future  sawtimber  inventory  of 
three  elements  of  anticipated  forestry  progress.  The  projected  sawtimber 
growth  for  each  of  the  three  major  species  groups  in  2000  was  then  pro- 
rated to  sources  on  the  same  bases  as  shown  for  volume.  The  three  ele- 
ments of  progress  segregated  were:  (1)  Plantations  established  after 

1952,  (2)  reduction  of  the  percentage  rate  of  mortality  below  that  of 
1952,  and  (3)  ingrowth,  other  than  that  from  plantations,  in  excess  of 
the  1952  rate,  In  the  analysis,  it  was  assumed  that  the  annual  cut 
would  be  taken  from  growing  stock  now  on  the  ground  as  augmented  by 
future  growth  on  it  and  by  ingrowth  continuing  at  the  present  rate, 
rather  than  from  the  new  growth  resulting  from  further  progress  in 
forestry. 

One-third  of  the  sawtimber  stand  shown  for  2000  in  the  lower  projection 
will  result  from  assumed  progress  in  forestry  (table  8),  For  western 
species  and  for  eastern  hardwoods,  about  80  percent  of  the  volume 
projected  for  2000  will  be  related  to  the  1953  base  and  elements  of 
progress  which  could  not  be  evaluated  separately.  About  20  percent 
can  be  attributed  to  reduction  of  mortality  below  the  rates  prevailing 
in  1952  and  to  increase  in  ingrowth  above  the  rates  prevailing  in  1952, 

In  each  of  these  species  groups,  increased  ingrowth  would  account  for 
somewhat  more  of  the  volume  in  2000  than  mortality  reduction. 

For  eastern  softwoods,  over  90  percent  of  the  sawtimber  inventory 
projected  for  2000  would  be  related  to  the  assumed  progress  in  forestry. 
About  23  percent  is  attributed  to  plantations  established  after  1952, 
Another  28  percent  is  attributed  to  reduction  of  mortality  below  the 
1952  rate.  At  least  41  percent  is  attributed  to  ingrowth  in  excess  of 
the  rate  prevailing  in  1952,  Increased  ingrowth  would  probably  be 
responsible  for  more  than  the  41  percent  of  softwood  inventory  shown 
because  for  the  Southeast  and  West  Gulf  regions  it  was  only  possible 
to  account  for  increased  ingrowth  due  to  cull-hardwood  removal.  That 
which  might  result  from  better  protection  or  other  factors  could  not  be 
segregated  in  these  two  important  softwood  regions. 

The  1953  stand  of  242  billion  board  feet  of  eastern  softwoods,  with  the 
growth  rate  and  ingrowth  prevailing  in  that  year,  would  be  reduced  to  a 
mere  30  billion  board  feet  by  2000  if  it  bore  the  entire  brunt  of  the 
assumed  cut  in  the  intervening  years.  As  a matter  of  realism,  this 
would  not  be  the  case,  New  stands  generated  by  further  forestry 
progress  would  contribute  to  the  annual  cut,  not  only  in  thinnings  but 
also  to  sane  extent  in  harvest  cuttings,  before  the  end  of  the  century. 
Nevertheless,  the  calculation  gives  a fair  picture  of  how  badly  the 
eastern  softwood  inventory  would  be  depleted  by  the  lower  projection's 
10  billion  board-foot  increase  in  annual  cut  in  this  species  group,  if 
forestry  programs  were  no-  more  effective  than  in  1952. 
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Table  8. -"Sources  of  sawtlmber  volume  In  2000,  lover  projection 
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When  saw-timber  gi‘owth  in  2000  for  each  species  group  is  prorated  to 
sources  on  the  same  basis  as  volume,  it  appears  that  45  percent  of  the 
sawtimber  growth  in  2000  will  be  the  result  of  progress  in  forestry- 
subsequent  to  1952  (table  9). 

Indicated  Trends  of  Growth  May 
Be  Difficult  to  Improve 

Although  growth  trends  in  the  lower  projection  are  steadily  upward,  the 
analyses  indicates  a deficit  in  2000  of  over  12  billion  board  feet  under 
the  increased  cut  assumed.  Although  a small  surplus  of  growth  over  cut 
of  total  growing  stock  is  shown  for  2000,  this  is  the  result  of  a 2.2 
billion  cubic-foot  deficit  in  softwoods  being  offset  by  a 3*3  billion 
cubic-foot  surplus  in  hardwoods.  If  the  growth  trends  could  be  stimu- 
lated so  as  to  sustain  the  rate  of  increase  projected  up  to  1975,  the 
lower  estimate  of  needed  growth  could  be  achieved.  However,  there  are 
a number  of  considerations,  other  than  the  need  for  continued  progress 
in  forestry,  which  indicate  that  the  trends  of  growth  may  be  difficult 
to  improve.  Discussion  of  these  matters  is  only  in  terms  of  sawtimber 
because  the  relations  shown  in  terms  of  growing  stock  are  essentially 
the  same,  differing  only  in  dimensions. 

In  the  West,  the  projection  shows  sawtimber  cut  increasing  more  rapidly 
than  growth  after  1975  (fig*  5)e  This  is  significant  because  the  excess 
of  western  cut  over  growth  should  be  tapering  off  rather  than  increasing. 
Cutting  more  than  annual  growth  in  the  West  cannot  continue  forever.  In 
fact,  with  western  sawtimber  inventory  reduced  to  a point  where  it  is 
only  12  percent  above  the  minimum  required  to  sustain  the  allocated  cut, 
a balance  of  cut  and  growth  should  be  in  sight  by  2000.  As  it  is,  the 
surplus  growing  stock  shown  in  the  projection  for  2000  would  be  no  more 
than  enough  to  take  care  of  7 years  of  overcut  at  the  rate  indicated 
for  that  time. 

It  would  not  be  feasible  for  eastern  softwoods  to  absorb  any  of  the 
excess  cut  from  the  West  because  eastern  softwood  cut  rises  above 
projected  growth  at  the  end  of  the  century.  Even  though  eastern  soft- 
wood growing  stock  has  been  favored  in  the  projection  by  allocating 
to  eastern  softwoods  only  a small  increase  in  cut  prior  to  1975,  better 
forestry  and  better  yields  than  assumed  in  the  projection  will  be  needed 
for  eastern  softwoods  to  sustain  the  cut  already  alloted  to  them* 

Some  relief  for  this  critical  softwood  outlook  might  be  found  if  a 
larger  part  of  the  output  were  to  come  from  hardwoods.  This  implies 
acceptance  of  hardwoods  for  construction,  wood pulp,  and  other  indus- 
trial purposes  on  a far  larger  scale  than  can  be  visualized  on  the 
basis  of  current  trends.  The  problem  of  making  full  use  of  th©  pro- 
spective growth  of  hardwoods  has  been  referred  to  at  several  times. 

It  should  not  be  passed  over  lightly  at  this  point.  Nevertheless, 
although  hardwood  growth  remains  some  3*4  billion  board  feet  above  th© 
projected  cut  in  2000,  the  annual  surplus  is  seen  to  be  diminishing  as 
cut  rises  rapidly  and  growth  levels  off.  In  any  event,  the  hardwood 
surplus,  which  may  reach  a maximum  of  8 billion  board  feet  in  1975 
before  tapering  off  to  3 billion  in  2000,  would  not  go  far  in  offsetting 
the  16  billion  board-foot  softwood  deficit  for  2000.  Its  earlier  us®. 
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Table  9.* — Sources  of  sawtimber 

lower  projectioi 


IT 


h in  2000, 


Source 

All  species 

Eastern 

hardwoods 

Eastern 

softwoods 

Western 

species 

Billion 
bd.  ft. 

Percent 

Billion 
bd.  ft. 

Billion 
bd.  ft. 

Billion 
bd.  ft. 

Plantations  estab- 
lished after  1952 

5.4 

8 

« 9 

5.3 

0.1 

Reduction  of  mortal- 
ity below  1952  rat© 

10.2 

15 

2.4 

6.5 

1.3 

Ingrowth  in  excess  of 
1952  rate 

14.3 

22 

3*1 

9.4 

1.8 

Residuum  of  1953  stand 
and  factors  not 
segregated 

36,8 

55 

20.1 

1.8 

14.9 

Total 

66.7 

100 

25.6 

23.0 

18.1 

1 / Obtained  by  applying  percentage  distributions  among  causes  for 
each  species  group  from  table  8 to  total  projected  growth  for  that  group 
and  adding  to  gat  "All  species"  distribution. 
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however,  might  permit  a more  substantial  build-up  of  eastern  softwood 
growth . 

The  softwood  outlook  would,  of  course,  be  relieved  in  some  degree  if 
some  of  the  margin  for  contingencies  should  not  be  needed , 

UPPER  ESTIMATE  OF  NEEDED  GROWTH 
POSES  A TREMENDOUS  CHALLENGE 

The  lower  projection  indicates  that  to  supply  even  the  lower  range  of 
potential  demand  on  a sustained  yield  basis  beyond  2000  with  a reasonable 
margin  for  contingencies  will  require  even  greater  improvement  and  exten- 
sion of  good  forest  management  than  was  assumed  in  continuation  of  recent 
trends®  It  is  obvious  that  to  supply  the  upper  level  of  potential  demand 
will  be  considerably  more  difficult.  Yet  because  of  the  desirability  of 
maintaining  the  position  of  timber  in  the  national  economy  and  to  avoid 
the  relative  price  increases  for  timber  products  implicit  in  the  lower 
range  of  demand,  this  challenge  should  be  considered. 

The  upper  projection  analyses  the  effect  of  increasing  the  cut  from  the 
level  of  the  1952  cut  (48.8  billion  board  feet)  to  68,2  billion  board 
feet  in  1975  and  to  105.4  billion  board  feet  in  2000.  These  figures 
represent  the  level  of  potential  demand  which  would  maintain  timber  in 
the  same  position  relative  to  all  physical  structure  materials  as  it 
held  in  1952,  with  the  same  margins  for  contingencies  as  in  the  lower 
projection.  Like  the  lower  projection,  this  projection  assumes  that 
forestry  will  progress  in  each  region  at  a rate  which  appears  likely 
from  recent  trends. 

In  the  allocation  of  needed  cut  and  margin  for  the  upper  projection, 
the  West  was  called  upon  for  an  increase  which  would  rise  above  the 
present  estimate  of  realisable  growth  for  sawtimber  after  1972,  even 
though  it  is  unlikely  that  cutting  at  such  a rate  could  be  indefinitely 
sustained  (fig.  7).  For  eastern  softwoods,  the  more  rapid  increase  of 
cut  in  this  projection  would  still  leave  it  some  6.4  billion  board  feet 
below  realizable  growth  in  2000.  For  eastern  hardwoods,  in  spite  of 
marketing  problems,  the  as aimed  cut  and  margin  comes  within  2 billion 
board  feet  of  the  realizable  growth. 

Upper  Projection  Would  Turn  the  Trend  of  Growth  Downward 

The  encouraging  increase  in  annual  growth,  which  has  been  among  the 
sigpiif leant  developments  in  the  timber  situation  in  recent  years,  would 
not  carry  beyond  1975  under  the  impact  of  the  increasing  cut  predicated 
in  the  upper  projection.  After  that  time,  annual  growth  of  both  saw- 
timber  and  growing  stock  would  turn  sharply  downward.  By  2000,  annual 
growth  (25  billion  board  feet)  would  be  less  than  one-fourth  of  the 
assumed  cut  plus  margin  (105  billion  board  feet)  (table  10  and  fig.  8). 

For  western  species,  annual  growth  would  continue  to  increase  until  1985. 
After  that  time,  the  drop  in  sawtimber  growth  would  be  rapid  (fig.  7), 
although  the  growth  of  growing  stock  would  not  drop  much,  at  least  not 
before  2000. 
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Fig.  7 - Assumed  cut  and  resulting  net  growth  in  upper  projection  and 
realizable  growth,  United  States  and  Coastal  Alaska. 
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Table  10 »- -Projected  net  growth  and  timber  inventory 
with  timber  cut  to  meet  upper  estimate 
of  requirements  plus  margin 


Item  and 
species  group 

Sawtimber 

Growing  stock 

\ 1952 1/ 

; 1975  ; 

2000 

1952^  ; 

1975 

\ 2000 

Billion 

Billion 

Billion 

Billion 

Billion 

Billion 

bd . f t . 

bd.  ft. 

bd.  ft. 

cu . f t . 

cu.  ft. 

cu.  ft. 

Net  growth: 

Eastern  hardwoods 

19.1 

22.6 

12.2 

7.1 

8.7 

7-9 

Eastern  softwoods 

17.0 

20.1 

. . 

4.4 

4.6 

.6 

Western  speciesi/ 

11-3 

15.9 

13.0 

2.8 

3.6 

3-7 

Total 

4?  .4 

58.6 

25.2 

14.3 

16.9 

12.2 

Inventory : 


Eastern  hardwoods 

381.2 

498.1 

366.0 

151.0 

230.0 

289.3 

Eastern  softwoods 

241.9 

291.7 

. . 

74.2 

82.3 

7.3 

Western  speciegi / 

1,433.8 

1,143.7 

602.4 

291.7 

261.3 

202.8 

Total 

2,056.9 

1,933.5 

968.4 

516.9 

573.6 

499.4 

Timber  cut.t^/ 

Eastern  hardwoods 

12.2 

18.4 

29.4 

3.2 

4.6 

7.5 

Eastern  softwoods 

14.1 

18.1 

33-2 

3-7 

4.6 

7.6 

Western  speciesi/ 

22.5 

31-7 

42.8 

3.8 

5-4 

7.0 

Total 

48.8 

68.2 

105.4 

10.7 

14.6 

22.1 

l/  Coastal  Alaska  included. 

2 / Includes  margin  for  contingencies. 
3/  Beginning  of  1953  for  inventory. 
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Fig.  8- Assumed  cut  and  resulting  growth  and  inventory  in  upper 
projection,  all  species. 
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Growth  of  eastern  softwood  sawtimber  between  1952  and  1975  would  corre- 
spond closely  with  that  shown  in  the  lower  projection.  After  1975* 
however,  the  assumed  cut  would  overtake  sawtimber  growth,  and  cause  it 
to  plummet  after  1985  (fig,  7),  Growth  of  eastern  softwood  growing 
stock  would  likewise  turn  down  after  1975  and  drop  precipitiously  after 
1985, 

For  eastern  hardwoods,  growth  of  growing  stock  would  turn  down  after 
1975  but  would  not  fall  below  cut  before  2000,  However,  growth  of 
hardwood  sawtimber  would  fall  rapidly  below  cut  after  1980  (fig,  7), 

By  2000  it  would  be  only  about  40  percent  of  the  upper  level  of  potential 
demand  with  the  margin. 

These  sharp  reversals  of  growth  trends  are  the  result  of  inventory 
depletion  under  the  heavier  pattern  of  cutting  assumed  in  the  upper 
projection. 


Inventory  Depletion  Would  Preclude 
Carrying  Upper  Projection  to  2000 

Under  the  impact  of  the  pattern  of  cut  and  margin  assumed  for  the  upper 
projection,  sawtimber  inventory  would  drop  at  an  accelerating  rate  to 
less  than  half  its  present  volume  in  2000  (fig,  8)„  Inventory  of  growing 
stock,  which  is  now  building  up,  would  turn  sharply  down  after  1985,  The 
indicated  inventory  decline  is  so  great  that  it  would  not  be  possible  to 
sustain  the  group  of  assumptions  on  which  the  projection  is  based  until 
the  end  of  the  century.  The  developing  shortage  would  send  the  price  of 
timber  products  up;  rising  prices  would  check  the  projected  increase  in 
volume  consumed.  These  things  might  also  lead  to  much  more  intensive 
forestry  than  assumed  in  the  projection  and  this  would  tend  to  sustain 
the  timber  supply.  Each  of  these  effects  would  run  contrary  to  the 
assumptions  of  the  projection®  The  impossibility  of  holding  to  the 
assumptions  will  become  clearer  as  the  impacts  of  the  heavier  cut  re- 
quired by  this  projection  on  the  three  major  species  groups  are  examined® 

As  might  be  expected,  a large  part  of  the  sawtimber  inventory  decline 
would  be  in  the  West  (table  10),  But  the  drop  of  western  sawtimber 
volume  from  1,434  billion  board  feet  to  602  billion  carries  far  below 
the  1,057  billion  minimum  needed  to  sustain  the  upper  estimate  of  needed 
growth  (table  6),  Clearly  output  of  the  western  forests  could  not  b© 
raised  to  more  than  40  billion  board  feet  by  2000,  as  assumed  in  this 
projection,  without  seriously  undermining  their  ability  to  continue  to 
supply  so  large  a share  of  a total  national  need  of  105  billion  board 
feet.  Nevertheless,  the  allocation  of  cut  to  western  species  is  pro- 
portionally no  heavier  than  that  required  from  ©astern  softwoods® 

.Under  the  pressure  of  a cut  rising  from  14  billion  board  feet  in  1952 
to  18  billion  in  1975*  and  33  billion  in  2000,  ©astern  softwood  growing 
stock  would  theoretically  be  wiped  out.  The  indicated  deficit  of  14 
billion  board  feet  in  2000  is  the  result  of  a 65  billion  board-foot 
deficit  in  the  South  and  a residual  stand  of  51  billion  board  feet  in 
the  North®  The  relatively  small  increase  in  cut  prior  to  1975  would 
permit  some  increase  in  timber  volume  up  to  that  time  in  both  North  and 
South,  but  the  more  rapid  increase  in  cut  which  would  be  required  after 
1975  would  prove  disastrous  in  the  South, 
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Even  for  eastern  hardwoods,  the  upper  estimate  of  needed  growth  seems 
out  of  reach.  Although  the  projection  indicates  that  cubic  volume  of 
growing  stock  would  continue  to  increase  up  to  the  year  2000,  the  rapid 
increase  of  sawtiraber  volume  now  in  progress  would  be  sharply  reversed 
after  1985*  All  the  gain  made  up  to  that  time  would  be  lost  by  2000, 
when  hardwood  sawtimber  volume  would  be  less  than  half  of  the  amount 
needed  to  sustain  the  upper  estimate  of  needed  hardwood  growth. 

The  most  striking  feature  of  this  projection  is  the  theoretical  dis- 
appearance of  softwood  growing  stock  from  the  South.  Long  before  any 
such  thing  would  actually  happen,  output  would  be  curtailed  and  cut 
would  be  shifted  elsewhere.  But  the  projection  indicates  that  the 
softwood  forests  of  both  North  and  West  (not  including  Alaska)  would 
themselves  be  suffering  under  the  output  already  allocated  to  then).. 
Alaska  would  be  in  a marginal  position.  Since  no  other  section  would 
be  able  safely  to  absorb  any  of  the  output  allocated  to  the  Souths  it 
is  clear  that  total  softwood  output  would  be  reduced.  A further  shift 
to  hardwoods  to  maintain  the  national  total  would  likewise  be  no  solu- 
tion, even  if  technologically  feasible,  because  the  projection  shows 
hardwood  sawtimber  volume  shrinking  rapidly  at  the  end  of  the  century 
under  the  cut  predicated  for  it. 

Thus,  the  upper  projection  presents  a tremendous  challenge  to  American 
forestry.  For  only  by  widespread  adoption  of  much  more  intensive 
forestry  than  envisaged  at  present  will  it  be  possible  to  increase 
timber  cut  enough  to  sustain  the  1952  position  of  wood  in  the  Nation’s 
expanding  economy  after  1975  without  serious  depletion  of  growing  stock. 

To  sustain  an  annual  drain  of  105  billion  board  feet,  as  contemplated 
in  the  upper  projection,  is  not  inherently  beyond  the  productive  capa- 
city of  the  land.  But  meeting  the  potential  demands  of  the  expanding 
economy  as  they  develop  imposes  a greater  load  on  the  presently  un- 
balanced and  nationally  inadequate  growing  stock  than  it  can  stand.. 

If  output  were  to  continue  at  present  levels  until  growing  stock  in  all 
sections  could  be  brought  into  condition  for  optimum  production,  annual 
timber  growth  could  eventually  be  raised  to  105  billion  board  feet® 

But  even  under  this  assumption  plus  a greatly  accelerated  trend  toward 
widespread  application  of  intensive  forestry,  it  is  doubtful  if  this 
level  of  annual  growth  could  be  achieved  by  the  end  of  the  century. 

THE  OUTLOOK 

LONG  RANGE  SOFTWOOD  SUPPLY  IS  QUESTIONABLE 

In  this  chapter,  two  estimates  of  future  requirements  have  been  trans- 
lated into  lower  and  upper  estimates  of  needed  timber  growth.  These 
estimates  of  needed  growth  serve  to  define  the  range  of  possible  future 
demand  up  to  the  year  2000®  In  this  framework,  future  supply  possibil- 
ities have  been  analyzed  by  projecting  net  growth  and  timber  inventory 
to  the  end  of  the  century  on  the  assumption  that  forestry  would  continue 
to  progress  at  a rate  indicated  by  recent  trends. 

The  projections  indicate  that  the  Nation’s  future  timber  situation  is 
more  likely  to  be  characterized  by  shortages  of  supply  rather  than  by 
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surplus  or  inadequate  demand.  Population  growth  and  increases  in  gross 
national  product  assure  a substantial  increase  in  demand • But  whether 
annual  timber  growth  can  be  correspondingly  increased  is  a moot  question* 

Output  of  timber  products,  if  properly  distributed  among  the  regions, 
could  be  expanded  for  some  years  without  jeopardizing  continued  pro- 
ductivity of  the  Nation 8 s forests.  But  continuing  for  more  than  30 
years,  an  output  that  would  keep  timber  products  as  plentiful  as  at 
present  in  the  expanding  economy  of  the  future,  without  much  more  inten- 
sive forestry  than  now  seems  likely,  would  disrupt  the  forest  growing 
stock  in  all  parts  of  the  country.  To  sustain  even  the  lower  estimate 
of  potential  demand  with  a margin  for  contingencies— a level  of  demand 
that  implies  higher  real  prices  for  timber  products— would  require 
greater  improvement  and  extension  of  good  forest  management  than  was 
assumed  in  continuation  of  recent  trends. 

The  most  critical  situation  is  in  softwoods.  Softwood  growth  is  increas- 
ing. In  the  East,  it  is  currently  in  excess  of  timber  cut.  Nevertheless, 
the  prospective  increase  in  cut  under  even  the  lower  projection  would 
create  a national  deficit  of  16  billion  board  feet  in  softwood  growth-cut 
balance  by  2000.  The  upper  projection  would  turn  softwood  growth  sharply 
downward  after  1975,  wiping  out  softwood  growing  stock  in  the  South  and 
seriously  depleting  it  in  the  West. 

For  hardwoods,  a supply  problem  does  not  become  apparent  until  the  end 
of  the  century,  except  as  to  quality.  High  quality  hardwood  timber  is 
currently  hard  to  find  even  at  premium  price  in  much  of  the  country. 

Yet  hardwoods,  often  of  inferior  quality,  are  rather  generally  increas- 
ing in  the  East,  often  at  the  expense  of  the  more  critical  softwoods. 

SOME  FACTORS  MAY  ADD  TO  THE  TIMBER  SUPPLY 

All  in  all,  the  analysis  of  supply  possibilities  challenges  the  Nation’s 
best  forestry  effort  in  the  years  ahead.  What  the  Nation  can  accomplish 
in  timber  growing  will  be  the  measure  of  how  plentiful  wood  will  be  in 
the  economy  of  the  future. 

But  there  are  other  factors  which  may  make  the  task  easier  than  the 
projections  indicate. 

One  element  of  strength  in  the  situation  is  the  backlog  of  inventory  in 
western  forests  not  yet  opened  for  operation  or  not  yet  operated  at 
sustained  yield  capacity.  How  rapidly  or  slowly  these  forests  are 
opened  up  and  how  well  or  poorly  cutting  in  them  is  handled  can  make  a 
substantial  difference  in  future  timber  supply  and  annual  growth.  Maxi- 
mum orderly  output  from  these  forests  will  relieve  the  pressure  on  other 
forests  in  the  years  immediately  ahead  and  contribute  most  effectively 
to  needed  growth  in  the  more  distant  future. 

Another  factor  worth  mentioning  is  the  supply  of  timber  on  noncommercial 
forest  lands  and  on  lands  not  classed  as  forest.  Timber  cut  from  such 
lands  does  supply  some  of  the  demand  locally  and  it  may  contribute  more 
significantly  as  potential  demand  increases.  Since  neither  the  timber 
now  on  such  lands  nor  the  growth  which  takes  place  on  them  has  been 
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included  in  the  analyses  of  future  supply  possibilities,  whatever  they 
yield  will  serve  to  reduce  the  demand  on  the  commercial  lands.  Greater 
use  of  cull  trees  might  also  relieve  the  pressure  on  growing  stock. 

Similarly,  the  timber  of  Interior  Alaska  constitutes  a backlog  which  may 
become  economically  available  if  other  sources  of  supply  prove  inadequate. 
Under  such  circumstances,  imports  from  Canada  may  also  increase  more  than 
assumed  in  the  estimates  of  domestic  requirements. 

Still  another  factor  to  be  emphasized  is  improvement  in  utilization, 
which  makes  the  timber  grown  go  further  in  meeting  demands  for  timber 
products.  The  pattern  of  cut  used  in  the  projection  already  makes 
allowance  for  some  progress  in  utilization.  But  with  the  technology 
of  timber  harvesting  and  wood  use  holding  as  much  promise  as  it  does, 
the  projections  may  not  have  gone  far  enough  in  this  direction. 

The  situation  revealed  by  the  projections  may  also  be  alleviated  if 
the  margin  for  contingencies  included  in  the  assumed  drain  were  not 
needed.  The  margin  allowed  for  1975  amounted  to  2.S  billion  board  feet, 
which  is  not  excessive  in  the  light  of  estimates  that  losses  from  catas- 
trophes average  about  2 billion  board  feet.  It  leaves  less  than  1 
billion  board  feet  annually  for  other  unforeseen  contingencies.  For 
2000,  however,  the  margin  amounts  to  10.3  billion  board  feet.  If  all 
the  margin  is  not  needed,  the  lower  projection  would  appear  in  a more 
favorable  light.  But  the  saving,  however  substantial  it  might  be,  would 
not  be  sufficient  to  change  the  nature  of  the  challenge  presented  by  the 
upper  projection. 

OTHER  FACTORS  MAI  ACCENTUATE  SUPPLY  PROBLEMS 

Not  to  be  overlooked  are  a number  of  factors  which  may  make  the  long- 
range  demand  more  difficult  to  meet. 

Fundamental  is  the  possibility  that  the  estimates  of  population  and 
national  productivity  upon  which  the  estimates  of  potential  demand  in 
2000  were  based  may  prove  too  low.  The  reality  of  this  possibility 
lies  in  the  fact  that  the  population  forecast  was  a median  estimate  and 
does  not  reflect  the  maximum  potentialities  of  trends  now  in  evidence. 
Similarly,  the  projection  of  gross  national  product  was  partly  based  on 
a conservative  rate  of  increase  in  productivity  of  labor. 

Another  consideration  which  should  not  be  ignored  is  the  potential 
demand  beyond  2000.  The  projections  have  not  gone  beyond  the  end  of  the 
century.  Yet  we  have  no  basis  to  assume  that  the  Nation's  growth  would 
culminate  at  that  time.  If  national  growth  continues,  the  challenge  to 
forestry  is  not  likely  to  end  when  the  level  of  growth  needed  in  2000 
is  achieved. 

A third  factor  which  nay  make  the  situation  more  difficult  to  meet  is 
the  acreage  of  forest  land  upon  which  increased  productivity  may  be 
obtained.  Other  chapters  have  pointed  out  the  difficulty  of  getting 
good  forest  practice  on  lands  held  by  very  small  owners.  True  it  is 
that  holdings  of  30  acres  or  less  in  size  comprise  only  6 percent  of 
the  commercial  forest  land,  although  they  account  for  50  percent  of  all 


private  forest  land  owners*  Nevertheless,  little  can  be  expected  from  a 
certain  percentage  of  the  land*  Furthermore,  there  will  always  be  con- 
siderable variation  in  the  intensity  of  forestry  applied  by  different 
owners®  Presumably  such  variations  have  been  taken  into  account  in  the 
growth  rates,  mortality  rates,  and  other  factors  involved  in  the  projec- 
tions* Nevertheless,  it  is  difficult  to  be  specific  in  accounting  for  a 
factor  like  this,  and  it  is  possible  that  the  projection  of  recent  trends 
in  forestry  could  not  be  easily  realized* 

More  important  than  this,  however,  is  the  possibility  that  the  area 
available  for  timber  production  in  the  future  will  be  less  than  at 
present  and  that  this  reduction  has  not  been  fully  accounted  for  in  the 
projections*  On  the  one  hand,  the  downward  readjustment  of  the  area 
devoted  to  crops  and  pastures  and  the  accompanying  reversion  to  forest 
is  nearing  completion*  And,  on  the  other  hand,  the  area  available  for 
timber  growing  is  being  steadily  reduced  by  urban  and  industrial  develop- 
ment, by  land  needed  for  highways,  power  lines,  and  similar  purposes, 
and  by  further  setting  aside  of  forest  land  for  recreational  and  scenic 
purposes* 


THE  OUTLOOK  FOR  FORESTRY  IS  CHALLENGING 

The  final  question  to  be  considered  is  what  this  all  means  in  opportunity 
and  outlook  for  forestry*  Does  the  outlook  lend  substance  to  the  assump- 
tion upon  which  the  projections  were  made  that  forestry  would  continue  to 
progress  at  the  rate  indicated  by  recent  trends?  Is  the  outlook  such  as 
to  encourage  forest  landowners  to  adopt  better  forest  practices  so  as  to 
increase  the  productivity  of  their  holdings?  Is  it  such  as  to  justify 
resisting  the  temptation  to  overcut  at  present  high  prices  and  conserve 
or  build  up  growing  stock  for  future  yields? 

In  the  main,  all  these  questions  can  be  answered  in  the  affirmative* 

To  sum  it  all  up,  the  analysis  of  future  possibilities  in  demand  for  and 
supply  of  commercial  timber  leads  t©  one  overwhelming  conclusion*  Now 
as  never  before  the  country  needs  more  intensive  forestry  and  more  wide- 
spread management  of  forests  for  sustained  yield  at  a high  level  of 
productivity.  Idle  and  understocked  land  and  unmanaged  forests  are 
portents  of  future  problems®  The  ability  of  the  forests  to  meet  the 
raw  material  demands  of  a strong,  healthy,  and  prosperous  Nation  in 
years  to  come  will  depend  on  how  rapidly  forestry  effort  is  accelerated 
in  the  next  decade  or  two  and  how  skillfully  we  utilize  the  productive 
capacity  of  the  land® 
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INTRODUCTION 


Any  realistic  appraisal  of  tbs  future  timber  supply  situation  of  the 
United  States  must  consider  the  forest  resources  in  Interior  Alaska  , 
Canada 9 Mexico  and  more  remote  parts  of  the  world  that  might  carry  on 
timber  trade  with  the  United  States  . Accordingly  this  chapter  will  re- 
view briefly  the  timber  resources  of  North  America  and  the  world  empha- 
sising the  relationship  of  those  resources  to  comp&r&hl©  resources  in 
the  United  States  and  to  possible  United  States  import  and  export 
opportunities  * This  discussion  is  oriented  mainly  with  respect  to  the 
free  world  because  trad©  barriers  between  the  nations  of  the  free  world 
and  the  Communist  nations  must  be  faced*  Until  normal  trad©  between 
these  two  groups  is  resumed  tbs  considerable  supply  of  softwood  timber 
in  the  TJ#SjSeR.  and  associated  countries  is  largely  unavailable  t©  the 
free  world.  For  present  purposes  it  seems  safer  to  consider  the  t later 
supplies  of  the  fra®  world  alone , with  reference  to  timber  supplies  In 
Communist  countries  mainly  for  comparative  purposes . If  » at  a later 
date,  Communist  timber  resources  teeome  freely  available  in  international 
trad®,  the  needs  ©f  some  of  th®  timber  importing  nations  can  be  mat  more 
easily. 

To  understand  the  world  timber  supply  situation  it  must  also  b®  recog- 
nised that  the  knowledge  of  th®  forest  resource  in  only  a few  countries 
is  based  on  soundly  conceived*  statistically  reliable  field  surveys.  In 
many  countries*  accounting  for  considerable  timber  volume,  the  only 
available  data  are  estimates  mad®  by  experienced  technicians  acquainted 
with  th®  local  conditions . An  effort  has  teen  made  to  secure  the  test 
available  res  owe©  information. 
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INTERIOR  ALASKA’S  TIMBER  SITUATION 


Future  development  of  Alaska's  vast  Interior  (fig.  l)  is  endangered  by 
forest  fires  which  have  burned  an  average  of  over  a million  or  more 
acres  every  year  since  19*K).  Almost  every  acre  in  the  Interior  has 
been  burned  at  one  time  or  another,  yet  there  is  a forest  resource  of 
at  least  180  billion  board  feet  on  *K)  million  acres  of  commercial  forest 
land.  Even  under  the  reduced  growth  caused  by  lire,  insects  and  diseases 
there  is  an  estimated  net  yearly  growth  of  almost  four  billion  board 
feet.  Alaskans  now  use  only  three-tenths  of  one  percent  of  this,  yet 
they  import  some  $7  million  worth  of  wood  and  wood  products . The  develop- 
ment of  forest  industries  in  the  Interior  would  do  muoh  to  reduce  the 
Import  to  a small  fraction  of  its  present  quantity  and  would  contribute 
to  the  industrial  growth  and  economic  development  of  the  Territory.  The 
forests  under  adequate  protection  are  capable  of  supporting  substantial 
forest  industries,  as  do  somewhat  similar  forests  of  southern  Canada  and 
northern  Maine . 

FORESTS  COVER  MORE  THAN  ONE-THIRD  OF  INTERIOR  ALASKA 

Alaska's  interior  forests  cover  almost  120  million  acres,  or  35  percent 
of  the  total  land  area . Another  third,  roughly,  consists  of  grassland, 
brush,  swamps  and  tundra,  with  a small  fraction  in  agricultural  crops. 

The  balance  is  barren  rock  or  ice  and  snow,  largely  at  high  elevations . 
The  land  area  of  Interior  Alaska  by  major  classes  of  land,  is  as  follows* 


acres) 

(percent) 

Forest  land* 

Commercial 

**0,000 

12 

Noncommercial 

79.700 

-£L. 

All  forest  lard 

119. 70p 

=35= 

Nonforest  lands 

Agricultural  cropland  in  use 

10 

© © 

Possible  cropland,  not  used 

3,850 

1 

Grassland 

23»1*K) 

7 

Brushiand 

23,000 

7 

Swamps  and  tuning. 

62,200 

18 

Barren,  rocks,  ice 

All  nonforest 

jaLjffio 

_j£2L 

Total  land  area 

330,900 

97 

Water  (rivers  and  lakes) 

. few?.. 

Total  area  Interior  Alaska 

339,690 

100 

As  shown  in  figure  2,  the  forests  extend  to  the  Arctic  tundra,  the  dense 
stands  being  largely  confined  to  the  lower  slopes  of  the  larger  river 
valleys  and  their  main  tributaries . The  more  open  woodlands , or  sparse 
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forests  of  the  sme  species  (whit®  spruee-and  bireh)  reach  up  the  slopes 
to  timber  line  and  extend  over  the  higher  plateaus . Over  99  percent  of 
the  Interior  , forested  as  well  as.  nonforested,  is  under  the  jurisdiction 
of  the  tJ .5 , Department  of  the  Interior® s Bureau  of  Land  Managements 

Forty  mnioa..A^g^£^pMig£M^LJsmgtJjiM 

Land  not  good  enough  for  producing  agricultural  crops,  but  either  pro- 
ducing , or  capable  of  producing  forest  stands  having  5 thousand  board 
feet  of  timber  in  trees  H inches  and  larger  in  diameter  is  considered 
as  commercial  forest  land.  Forty  million  acres  of  such  land  or  an  area 
almost  as  large  as  the  eoasnercial  forest  land  area  of  the  Lake  States 
extends  along  the  river  valleys  and  lower  slope®  of  these  drainages* 

The  sparse  or  open  woodlands,  presently  considered  noncommercial,  cover 
almost  80  million  acres*  Th@>  principal  forested  regions  include  the 
following!  The  Copper  River  and  its  many  l&rg©  tributaries,  the  Mata- 
nuska  River 9 the  Susitna  River  and  its  tributaries,  upper  Cook  Inlet  and 
the  XXiamm  Lake-Lake  Clark  and  Nushagak  River-  sections,  the  Kuskokwim, 
Tan&na  and  Yukon  River  regions.  It  is  noteworthy  that  considerable  area® 
of  forest  land,  much  of  it  eoraereiaX,  occur  north  of  the  Arctic  Cirel®, 
for  example  on  th©  Porcupine  River  and  its  tributaries,  the  Chandal&r, 
and  th®  Upper  Koyukuk  Rivers  * Tree  Growth  is  known  to  occur  well  north 
of  latitude  68°H  on  the  south  slopes  of  the  Brooks  Rang©  and  as  far  west 
as  tbs  Niukuk  River , near  Councils  on  the  Seward  Peninsula*  This  latter 
station  is  th©  westernmost  occurrence  of  forest  growth  on  th©  North 
American  Continent* 

Land  other  than  that  forested,  comprising  some  211  million  acres  or  52 
percent  of  th®  total  consists  of  29  percent  swamps  and  tundra,  by  per- 
cent barren  mountain  tops,  11  percent  brushiands,  11  percent  grass,  and 
th©  balance,  a mere  two  percent  or  3,9  million  acres  is  considered  to  b@ 
of  possible  agricultural  value*  As  no  land  ©X&ssifi cation  has  been  com- 
pleted, there  is  a diversity  of  opinion  as  to  the  amount  that  could  b© 
sailed  cropland. 

Isa  1950,  according  to  the  Census  of  Agriculture  9 there  were  about  10,000 
acres  of  cropland  in  farms  in  th®  Territory,  but  only  6,500  acres 
harvested.  Agricultural  land  is  almost  nonexistent  in  the  coastal  area 
so  that  most  of  this  cropland  lie®  within  th®  Interior.  Of  th©  40 
million  acres  of  eonmereial  forest-  land  14  million  ar©  in  areas  being 
used  for  producing  lumber,  houselogs  and  fuel-wood.  Much  of  the  remaining 
26  million  acres  is  fairly  accessible  to  rivers  or  other  travel  route®, 
but  lies  beyond  th©  range  of  present  us®. 

According  to  th®  estimate  in  the  following  tabulation,  95  percent  of  tbs 
commercial  forest  land  i 3 in  public  ownership  1 that  is,  it  is  either 
vacant,  unreserved  public  domain,  or  controlled  by  th®  Government  as  a 
War  or  Navy  Department  reservation,  a wildlife  pr©g@rv®s  national  park 

or  monument. 
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c<?r>rorgla3r  forest  Jansl  axpa^sL 

Interior  Alaska.  1953 


(thousand  (percent) 

asres) 


Ownership : 


Public 

37.870 

94.7 

Institutions  i 

Religious 

27 

a 

University  and  Indian  schools 

1Q3- 

2- 

Total 

.-131? 

Private : 

Industrial  (mining  corporations 
canneries , etc .)  . 

Farms  (includes  homesteads) 

500 

1.3 

1,000 

2.5 

Small  tracts,  public  service 
sites,  homesites,  etc. 

_5 flL. 

. , 12  .. 

Total 

2.000 

5-0  - 

All  ownerships 

40,000 

100 .0 

About  40,000  acres  of  this  is  reserved  under  authority  of  the  Department 
of  the  Interior  to  provide  an  assured  and  stable  supply  of  products  for 
certain  settlements. 

Institutional  ownership  represents  less  than  1 percent  of  the  total.  The 
portion  now  held  by  religious  institutions  stems  from  original  grants  to 
them  by  th@  former  owners  of  Alaska— Russia . 

Private  ownership  of  commercial  forest  land  by  individuals  and  corpora- 
tions amounts  to  about  5 percent  of  the  total.  Half  of  this  area  is 
found  on  farms  and  homesteads.  As  shown  in  the  following  tabulation, 
private  land  is  held  primarily  in  small  ownerships,  80  percent  of  the 
total  being  in  tracts  of  1,000  acres  or  less. 

fcregt  land 
area  jn  interior.  Alaska  -3.9.51 

(thousand  (£§££§£&) 


ag£g&) 

Ownership  size  class? 

Less  than  1 acre 

5 

0.2 

1-5  acres 

20 

1.0 

5-100  acres 

475 

23.8 

100-1,000  acres 

1,100 

55.0 

More  than  1,000  acres 

'too 

. 

Total 

2,000 

100.0 
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Th©  Forests  are 


Fortunately  for  Alaska  much  of  the  forest  land  returns  after  fir©  to 
commercial  tree  species  unless  it  1ms  been  so  severely  burned  as  to 
prevent  regeneration  to  trees . Wilt©  sprue©  and  whit©  birch*  also 
natives  of  northern  Main©*  the  Lake  States  and  Canada*  in  their  west- 
ward extension  to  Alaska  are  not  accompanied  by  such  weed  species  as 
gray  birch  or  red  maple.  Seen  from  the  air  the  forest  ahd  other  vege- 
tation cover  appears  as  a complex  mosaic  of  types . In  general*  the 
forest  occupies  the  valleys*  often  appearing  as  belts  which  follow  the 
meanders  of  th©  streams.*  and  tbs  lower  slopes  and  low  bench-lands. 
Throughout  most  of  th®  region  timberline  is  comparatively  low*  between 
2*000  and  3*000  feet  elevation. 

The  complexity  ©f  th®  vegetation  pattern  is*  in  large  measure,  th©  result 
of  fire . Only  when  th®  influence  of  past  fires  is  appreciated  can  one 
begin  to  account  for  the  seemingly  haphazard  distribution  of  vegetation 
types,  Th®  sharp  boundaries  between  stands  ©f  quaking  aspen  or  Alaskan 
whit©  birch  and  white  spruce  are  then  recognised  as  the  edges  of  burns , 
Isolated  stands  of  a few  acres  of  white  spruce*  the  upland  stringers 
and  even  the  scattered  trees  of  whit©  spruce*  may  then  b®  demonstrated 
to  represent  remnants  or  relics  of  former  extensive  stands  that  have 
been  destroyed  by  fire.  Some  areas  now  treeless*  on  close  examination* 
prove  to  have  formerly  supported  full  forest  stands  which  were  destroyed 
by  repeated  burning. 

Another  influence  that  contributes  to  th®  diversity  of  vegetation  cover 
is  the  occurrence,  in  somewhat  complicated  pattern*  of  permanently  frozen 
ground.  This  phenomenon  frequently  results  in  poor  soil  drainage  with 
the  attendant  evils  of  poor  soil  aeration,  restricted  root  space  and  low 
soil  temperatures . Within  th®  Alaskan  Interior*  either  greatly  impeded 
drainage  (whether  associated  with  permanently  frozen  ground  or  not)  or 
very  excessive  drainage  load  to  outstandingly  poor  sites  for  tree  growth. 

Sharp  boundaries  between  vegetation  types  are  most  frequently  caused  by 
fir®  whereas  those  caused  by  topography  and  associated  influence  ar®  apt 
to  be  diffuse. 

Mo  reliable  information  is  available  as  to  the  relative  areas  of  indi- 
vidual softwoods  (whit©  sprue©*  black  spruce)  or  of  hardwood  species 
(whit©  birch,  cottonwood  and  aspen) , It  has  been  roughly  estimated  that 
about  55  percent  of  th©  commercial  forest  land  has  coniferous  cover*  1? 
percent  has  a cover  of  broadleaved  trees  and  th©  balance— 28  percent— 
is  a mixture  of  broadleaved  species  and  conifers,  having  a ratio  of  60 
percent  softwoods  and  4©  percent  hardwoods.  Th©  40  million  acres,  when 
broken  down  in  this  way*  are  composed  of  29  million  acres  of  softwoods 
and  11  million  acres  of  hardwoods. 

Following  are  the  recognized  forest  types  of  Interior  Alaska.  Their 
characteristics  are  somewhat  at  variance  with  similar  types  further 
east.  The  white  spruce  and  the  whit©  birch  types  and  their  mixtures 
costpris®  th®  bulk  of  th©  commercial  forest  on  th©  better  sites.  Aspen 
and  taeamahac  poplar  (balsam  poplar)  also  fora  merchantable  stands. 
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Black  spruce  usually  becomes  of  merchantable  size  only  when  it  invades 
better  drained  areas  on  uplands. 

1.  White  spruce  is  the  climax  forest  community  on  upland  areas  of  the 
Interior.  The  essentially  pure  stands  are  broken  by  areas  of  white 
birch  or  aspen  or  types  transitional  between  these  and  pure  spruce.  A 
stand  may  be  even-aged  or  many-aged,  depending  on  whether  it  started 
as  a seedling  stand  or  by  gradual  entry  into  a paper  birch  or  aspen 
overstory.  Average  maximum  heights  at  maturity,  (about  160  years)  are 
85-100  feet,  and  average  maximum  diameters  24-28  inches  with  individuals 
of  much  larger  size. 

2.  The  white  birch  type  follows  fire,  but  later  white  spruce  enters  the 
stand  to  form  a mixed  type.  Fires  perpetuate  the  birch  and  reduce  the 
3pruce  representation.  At  100  years  or  so  birch  declines  as  decay  in- 
creases and  the  stand  moves  gradually  toward  the  climax.  In  the  essen- 
tially pure  stands,  birch  at  maturity  seldom  exceeds  80  feet  in  height 
or  18-20  inches  in  diameter. 

3.  Quaking  asuen  also  follows  fire  and  in  the  absence  of  fire  or 
cutting  is  gradually  replaced  by  whit©  spruce.  Fire  maintains  aspen  as 
it  reproduces  from  both  root  suckers  and  seed.  After  50  or  60  years 
decay  opens  up  the  stand.  Average  maximum  heights  arai  diameters  are 

60  feet  and  10  inches,  respectively. 

4.  White  spruce-white  birch  and  white  spruce-aspen  are  transition  types. 
With  absence  of  fire,  spruce  gradually  invades  the  white  birch  type  or 
the  aspen  type  to  become  a mixture,  with  spruce  dominant  after  maturity 
of  the  birch  or  aspen.  When  mixtures  are  about  even,  mature  heights 
are;  spruce  65~75  feet;  birch  60-70  feet.  Average  maximum  diameters; 
spruce  13  inches;  birch  15  inches. 

5.  The  taeamahac  poplar  type  often  maintains  itself,  ©specially  if  the 
streams  along  which  it  occurs  are  subject  to  periodic  overflow.  Heights 
of  ?0  feet  and  diameters  of  36  inches  are  common . White  spruce  some- 
times enters  the  stand  and  gains  dominance*  Where  this  happens  it  will 
eventually  replace  the  poplar.  Fires  are  uncoaraon  in  poplar  stands* 

The  species  has  a thick  bark  which  makes  it  more  fire  resistant  than 
other  Alaskan  forest  trees  and  reduces  damage  from  many  of  the  few  fires 
which  do  occur.  Following  destructive  fires  it  regenerates  sruch  as 
aspen  does. 

6.  The  black  spruce  type  also  maintains  itself,  as  it  commonly  occurs 
where  drainage  is  poor  and  the  permafrost  table  is  close  to  the  surface. 
Ch  such  sites  it  seldom  becomes  of  merchantable  size.  Competition  from 
other  species  is  light  on.  the  poorly'  drained  habitat  and  black  spruce 

is  considered  a physiographic  clixaax  on  these  sites.  Stand  densities 
are  high;  even  at  100  years  there  may  be  S$)0Q-3,000  trees  per  acre  one 
inch  in  diameter  and  larger.  Average  maximum  heights  in  mature  3tands 
seldom  exceed  45  feet  and  diameters  8-9  inches.  Reproduction  is  by 
layering  and  seedling  growth.  Fires  are  intense;  the  density  and  small 
size  of  the  trees  favor  crown  fires. 
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TIMBER  VOLUME  IS  SUBSTANTIAL  AND  NET  GROWTH 
IS  GOOD  IN  SPITE  OF  FIRE 


The  commercial  forests  of  the  Interior  are  not  stunted  Arctic  stands. 
Volumes  of  stands  un burned  since  their  beginning  are  comparable  to 
those  of  southern  Ontario  or  northern  Maine.  Occasional  spruce  stands 
of  15  thousand  board  feet  per  acre  are  found.  Trees  24  to  30  inches 
in  diameter  at  not  over  200  years  have  been  found  north  of  the  Arctic 
Circle.  Mortality  is  the  unknown  factor,  spread  over  the  losses  due 
to  fire,  insects,  diseases  and  climatic  damage.  Rates  of  growth, 
yields  at  various  ages,  and  location  of  the  best  stands  all  await 
study.  Cutting  is  pretty  much  confined  to  the  spruce  type,  but 
spruce-birch  has  almost  equally  high  volumes.  Pure  birch,  or  birch 
with  spruce,  in  the  understory,  form  dense  stands  over  large  areas 
and  probably  run  as  high  as  8 thousand  board  feet  to  the  acre.  Amount 
or  kind  of  defect  taking  the  largest  toll  is  unknown.  There  is  an 
immense  resource  in  spire  of  great  losses  due  to  fire,  insects  and 
disease. 


Thirty-two  Billion  Cubic  Feet  Awaiting  Use 

The  Interior  stands  are  in  various  stages  of  recovery  following  fires, 
some  just  reproducing,  other  unbum ed  sine©  their  beginning  over  100 
years  ago.  It  has  been  estimated  that  the  average  volume  of  such 
stands  over  the  range  of  conditions  found  would  be  only  800  cubic  feet 
or  4,500  board  feet  per  acre* 


The  total  estimated  volume  of  180  billion  board  feet  on  the  40  million 
acres  of  commercial  forest  land  can  be  roughly  separated  into  28  per- 
cent hardwoods  (mostly  birch)  and  72  percent  softwoods  (mostly  sprue©) % 


Area 

(thousand  acres) 


Sawtimber 
(thousand  bd»  ft.) 


Growing  stock 
(thousand  cu.  ft.) 


Softwoods  28,932 

Hardwoods  11,068 

Total  40,000 


130,194,000 
49  a 806. 000 
180,000,000 


23,145,600 

8,854.400 

32,000.000 


Eventually  surveys  may  show  the  true  volume  to  be  as  much  as  350  billion 
board  feet  on  both  commercial  and  noncommercial  forest  land. 


The  estimate  of  32  billion  cubic  feet  including  180  billion  board  feet, 
on  commercial  forest  land  constitutes  an  immense  resource  that  is  not 
being  used  and  is  suffering  constant  inroads  by  fire  and  other  destruc- 
tive agents. 


Net  Growth  Could  be  much  Greater 


With  adequate  fire  protection  to  bring  a larger  part  of  the  estimated 
40  million  acres  to  maturity,  to  allow  severely  burned  areas  to  return 
gradually  to  forest  and  to  maintain  all  stands  in  a growing  condition, 
growth  could  be  greatly  increased.  Fires  wipe  out  not  only  stands  of 
commercial  sise,  but  immature  stands  which  may  take  10  years  to  re- 
produce. 
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It  has  been  estimated  that  mature  160  year-old  stands  on  good  sites 
will  contain  about  3,900  cubic  feet  per  acre  of  growing  stock  and 
15,500  board  feet  of  sawtimber.  The  mean  annual  net  increment  indicated 
by  such  stands  of  24  cubic  feet  and  97  board  feet  per  acre,  totals 
nearly  one  billion  cubic  feet  of  growth  annually  including  3.9  billion 
board  feet,  as  shown  in  the  following  tabulation: 

Total  net  growth 


Softwoods 

Hardwoods 

Total 


Area 

(thousand  acres) 

28,932 

11,068 

40,000 


Sawtimber 
( thousandlxf,  f ■ t , ) 

2,806,404 

.-^073,596 

3,880,000 


GroTjing  stock 
(thousand  cu.iT. ) 

694,368 

265,362 

959,730 


Mortality  Losses  are  High 

Losses  caused  by  a combination  of  fire,  disease,  insects  and  climatic 
factors  have  been  roughly  estimated  at  2 billion  board  feet  per  year  on 
the  commercial  forest  land.  What  part  of  this  is  caused  directly  by 
fire  is  unknown,  but  is  estimated  at  50  percent  of  the  total. 


It  is  reasonable  to  assume  that  the  proportion  of  mortality  due  to  in- 
sects, diseases  and  other  factors  should  be  less  in  Alaska  than  in  Can- 
ada where  stands  are  more  mature.  Since,  practically  all  of  the  Interior 
has  been  burned  at  least  once,  stands  are  young  and  subject  to  less 
damage  by  insects,  disease  and  windthrow.  The  total  impact  of  fire  on 
future  volumes  due  to  wiping  out  young  stands  would  be  much  greater. 

Fires  may  be  anticipating  some  losses  by  insects  and  diseases  and  if 
more  stands  reached  mature  age  under  better  protection,  the  losses  due 
to  such  factors  might  be  greater.  What  part  of  the  estimated  mortality 
is  caused  by  insects  and  diseases  separately  cannot  be  estimated  on 
any  practical  basis. 

During  the  past  three  years  rough  surveys  of  existing  forest  insects 
and  diseases  have  been  made  annually.  Before  that,  only  occasional 
trips  into  the  Interior  were  made  by  Forest  entomoligists  and  patholo- 
gists. Of  the  insects,  Dendroctinus  borealis  has  been  very  destructive 
of  white  spruce  and  during  1949  and  1950  much  of  the  timber  between 
Anchorage  and  Palmer,  40  miles  north,  was  badly  damaged.  Many  insects 
have  been  identified  as  common  to  the  tree  species  of  Interior  Alaska 
and  many  diseases  also  have  been  found.  Losses  due  to  wind  and  animals 
also  doubtless  occur.  However,  no  quantitative  data  exist  upon  which 
to  base  individual  estimates  of  the  mortality  and  growth  losses  due  to 
these  destructive  agencies. 

PROTECTION  IS  DIFFICULT  IN  A FRCNTIER  COUNTRY 

In  the  more  inhabited  areas,  fire  control  is  attempted.  In  remote 
areas  little  can  be  done  as  yet.  Fire  protection  began  in  1939  with 
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the  organization  of  the  Alaskan  Fire  Control  Service*  under  the  General 
Land  Office.  Prior  to  that  from  five  to  eight  million  acres  were  burned 
each  year.  With  very  limited  funds  this  Service  succeeded  in  reducing 
the  annual  burn  from  4.5  million  acres  in  1940  to  117  thousand  acres 
in  1945,  but  this  was  partly  due  to  cessation  of  normal  pursuits  such 
as  mining  and  trapping  during  the  war  years.  With  a resumption  of  these 
activities  following  1945  there  was  a sharp  increase  in  fire  risk,  the 
annual  burn  rising  to  1.5  million  acres  in  1946  and  1947. 

In  1947  the  work  of  the  General  Land  Office  was  assumed  by  the  Bureau 
of  Land  Management.  Subsequent  efforts  to  reduce  the  annual  burn  were 
made  in  the  face  of  an  increase  in  population  of  150  percent,  an  in- 
crease in  road  mileage  of  71  percent  from  1940  to  1952]  and  an  increase 
in  car  licenses  of  269  percent  between  1947  and  1952* 

Areas  burned  during  the  past  15  years  were  as  follows? 


Area  burned  Area  burned 


Year 

(thousand  acres) 

Year 

(thousand  acres) 

1940 

4,500 

1948 

35 

i9a 

3,655 

1949 

18 

1942 

453 

1950 

2,064 

1943 

667 

1951 

222 

1944 

111 

1952 

75 

1945 

117 

1953 

473 

1946 

1,439 

1954 

1,431 

1947 

1,432 

Accent  Must  be  on 

Fire  Protection 

After  10  years  of  fire  control  effort  the  Territorial  Fire  Control  Act 
of  1949  was  passed.  This  establishes  a fire  season  from  April  30  to 
September  30,  inclusive  and  provides  for  additional  periods  when 
conditions  warrant.  The  Governor,  by  proclamation,  may  prohibit 
setting  of  fires,  smoking,  entry  or  other  use  in  designated  areas. 

The  act  also  Includes  other  provisions  for  prevention,  suppression  and 
control  aid  imposes  civil  and  criminal  liability  for  violations® 

Acquisition  of  evidence  against  violators  of  fire  laws  is  limited  and 
difficult  due  to  the  immense  area,  much  of  it  remote,  limited  person- 
nel and  poor  transportation.  Effort  is  being  made  by  the  Bureau  of 
Land  Management  to  supplement  public  education  on  fir©  problems  with 
timely  prosecution  proceedings. 

Three-fourths  of  the  Fires  are  Caused  by  Man 

In  spite  of  the  low  population,  at  least  75  percent  of  the  fires  are 
caused  by  man,  many  in  remote  parts  of  the  Interior  where  control  is 
next  to  impossible.  Records  collected  during  the  years  of  protection 
effort  show  the  causes  of  forest  or  range  fires  to  be  as  follows? 
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Percent 


Camp  fires 

27 

Debris  burners 

24 

Lightning 

17 

Smokers 

16 

Incendiary 

3 

Railroad 

2 

Miscellaneous 

11 

Education  is  needed 

In  the  face  of  public  indifference  the  present  fire  control  organi- 
zation is  inadequate  to  hold  the  annual  burn  down  to  a reasonable 
standard.  Alaskans,  as  well  as  tourists,  defense  workers  and  members 
of  the  Armed  Forces  serving  in  the  Interior  must  be  informed  of  the 
devastating  effects  of  fire  on  the  forest  aid  range  resource,  as  well 
as  the  damage  to  water,  and  soil  and  many  forms  of  wildlife.  The  fire 
risk  is  annually  becoming  more  acute  due  to  the  increasing  population, 
greater  tourist  activity  and  extended  road  system. 

There  is  great  need  for  fire  research  to  develop  a danger  rating  system 
applicable  to  the  Interior.  The  combination  of  fuel  types,  low  pre- 
cipitation and  humidity,  high  winds  and  high  temperatures  coupled 
with  long  hours  of  summer  sunshine  probably  create  as  severe  fir® 
danger  as  exists  anywhere  on  the  North  American  Continent. 

LESS  THAN  HALF  OF  ONE  PERCENT  OF  THE  NET  GROWTH  IS  USED 

With  an  annual  net  growth  of  almost  4 billion  board  feet  in  the 
Interior  only  about  12  million  board  feet  ar©  cut.  let  lumber  and 
lumber  products  are  imported. 

No  forest  products  are  exported 

Industries  based  on  Alaska1 s Interior  forest  products  are  almost  non- 
existant;  certainly  not  of  a size  for  export.  The  forests  make  little 
or  no  contribution  to  the  Territorial  industrial  economy,  being  used 
only  for  rough  lumber,  house  logs  and  fuel.  Some  66  small  sawmills, 
mostly  portable,  produce  from  8 million  to  occasionally  20  million 
feet  of  rough  lumber  in  a year.  The  annual  rated  capacity  of  them 
all  is  about  45  million  feet  but  such  mills  seldom  operate  at  capacity. 

Local  requirements  are  not  great 

Present  requirements  are  difficult  to  determine  as  imports  are  unknown. 
For  all  of  Alaska  in  1947  there  were  $7  million  worth  of  forest  products 
imported.  How  much  went  to  the  Interior  is  unknown  and  since  1947  there 
are  no  records  of  imports  except  from  foreign  countries.  With  a popu- 
lation, according  to  the  1950  census,  of  perhaps  80,000  people  in  the 
Interior  of  Alaska  lard  an  estimated  civilian  per  capita  use  of  150 
board  feet,  the  demand  would  be  only  12  million. 
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It  has  been  estimated,  however,  that  the  population  of  such  centers  as 
Anchorage  and  Fairbanks  has  increased  so  much  that  the  Interior's  pres- 
ent population  (1954)  may  be  nearer  130,000  which  would  call  for  19.5 
million  board  feet  for  civilian  use.  Construction  and  maintenance  by 
the  Armed  Forces  in  the  Interior  would  probably  increase  this  to  30  or 
40  million  board  feet. 

Even  if  existing  mills  improved  their  manufacturing  processes  and  in- 
creased production  to  capacity  the  entire  needs  of  the  Interior  would 
not  be  met.  Specialty  products  and  special  grades  would  continue  to 
come  from  the  outside. 

THE  FOREST  ECONOMY  IS  IN  A PIONEER  STAGE 

Present  conditions  obtaining  in  the  Interior  are  probably  typical  of 
the  pioneer  stage  of  development.  As  in  the  early  days  in  the  States 
there  are  vast  areas  undeveloped,  a great  excess  of  growth  over  drain, 
high  losses  due  to  fire,  insects  and  disease  with  a rapidly  expanding 
population,  which  so  far  has  been  associated  with  defense  activities. 
The  construction  of  the  Government  railroad  and  automobile  roads  to 
connect  with  the  Alcan  Highway  through  Canada  to  the  States  has  re- 
sulted in  great  belts  of  burned-over  country.  One  has  to  fly  off  the 
routes  of  ground  travel  to  see  that  there  are  large  areas  of  timber 
of  a size  suitable  for  the  manufacture  of  forest  products. 

Forest  Industries  are  Needed 

In  appraising  the  situation — the  immense  supply  in  comparison  to  an 
almost  total  lack  of  use — it  seems  evident  that  improving  local  milling 
standards  or  starting  new  small  wood-working  shops  is  only  part  of  the 
answer.  The  development  of  large  wood-using  industries  is  needed  to 
utilize  the  birch  and  spruce  where  it  is  presently  accessible.  This 
will  encourage  development  of  less  accessible  areas.  Small  sideline 
industries  would  feed  on  the  cheaper  supply  of  manufacturing  material 
thus  made  available. 

Birch  stands  of  good  quality  and  volume  equal  to  or  greater  than  in 
the  northern  Lake  States  or  New  England  are  available  and  many  are  ac- 
cessible. The  great  areas  of  spruce,  spruce-birch,  aspen  and  cotton- 
wood could  supply  pulp  mills,  as  in  the  Northeast. 

General  unfamiliarity  with  the  timber  resource  of  Interior  Alaska  and 
the  lumber  markets,  as  well  as  with  the  industry  in  general,  has  re- 
sulted in  an  unfavorable  climate  for  industrial  development.  The 
lack  of  experienced  loggers  and  mill  operators  in  the  Territory 
coupled  with  the  customary  operation  of  mills  as  a sideline  rather  than 
as  a full-time  business  has  failed  to  develop  confidence.  It  has  also 
failed  to  develop  a product  which  inspires  pride  on  the  part  of  the 
operator  and  satisfaction  on  the  part  of  the  consumer. 

The  domestic  problem  is  one  of  development  of  forest  products  indus- 
tries to  meet  local  needs,  protection  to  reduce  the  risks  to  invested 
capital,  adequate  methods  of  financing  and  "know-how". 
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Of  greater  importance  for  the  future  is  the  significance  of  this  re- 
source as  a reserve  available  to  meet  increased  requirements  originating 
beyond  the  borders  of  the  Territory,  The  great  growth  of  world  popula- 
tion, shared  by  the  United  States,  indicates  an  increasing  requirement 
for  forest  products , particularly  of  softwoods , The  marked  trend  toward 
increasing  pulp  production,  for  which  Alaskan  species  are  well  suited, 
and  the  need  for  additional  supplies  is  rapidly  expanding  the  boundaries 
of  economic  accessibility.  Forest  industries  are  already  moving  north- 
ward in  Canada  especially  in  British  Columbia  and  along  the  Pacific 
Coast  to  Southeastern  Alaska,  Mineral  and  power  developments  also  share 
this  trend.  The  need  for  forest  products  from  Alaska’s  Interior  lies 
in  the  future,  but  current  trends  indicate  that  the  proximity  of  this 
need  leaves  no  room  for  further  public  complacency  regarding  the  present 
losses  suffered  by  this  resource . 


CAimrS  TIMBER  SITUATION 


Canada  9s  forest  resources  are  of  great  importance  to  the  United  States . 
Most  of  Canada5 s forests  are  of  species  and  timber  size-classes  that  are 
peculiarly  adapted  to  pulp  .and  paper  making.  From  these  forests  the 
United  States  Imports  three-fourths  of  the  newsprint  paper  it  uses  and 
considerable  quantities  of  wood  pulp,  pulpwood,  and  some  l\uriberfe  The 
forests  of  large -size,  virgin  timber  in  British  Columbia  also  supply  the 
United  States  with  substantial  quantities  of  high-quality  soft-wood 
lumber » 


FORESTS  COVER  MO®  THAU  T$D-FTFTHS  OF  CANADA 

Canadian  forests  cover  951  million  acres  out  of  a total  of  2.2  billion 
acres  (exclusive  of  Labrador) 9 The  comparable  figures  for  the  Conti- 
nental United  States  are  648  million  acres  of  forest  land  and  1.9  billion 
acres  of  total  land  area.  The  Canadian  forests  grade  from  readily 
accessible  commercial  forests*  in  the  belt  adjacent  to  th©  southern 
border,  to  completely  inaccessible*  sparse*  scattered*  noncommercial 
forest  in  the  cold*  windswept*  northern  tundras  (fig.  3).  Excluding  th© 
Yukon  and  Northwest  Territories,  60  percent  of  the  land  area  is 
forested?  more  than  80  percent  of  th©  total  forest  area  is  in  the  10 
Provinces  (table  l)  . 

The  area  of  commercial  forest  land  is  estimated  at  529  million  acres 
(table  2)  . The  heaviest  concentration  of  c owner cial  forest  land  occurs 
in  th©  Maritime  Provinces  and  in  Quebec  and  Ontario?  in  each  of  these, 
commercial  forest  accounts  for  approximately  thre@»fourths  of  th©  forest 
land  area.  Softwood  species  predominate  on  63  percent  of  Canada9 s com- 
mercial forest  area,  hardwoods  on  12  percent  and  a mixture  of  the  two  on 
th©  remaining  25  percent. 

Th©  noncommercial  fbrest  is  usually  stunted,  sparsely  stocked  and  charac- 
terised by  species  that  can  endure  swamp  and  tundra-fringe  conditions . 
These  noncommercial  forest  lands  ar©  principally  valuable  for  watershed 
protection,  and  for  food  and  shelter  for  wildlife. 

Of  the  commercial  forest  area*  370  million  acres  ar©  accessible , 
ar©  economically  operable  under  present  conditions.  The  remainder  will 
probably  become  accessible  as  transportation  systems  ar©  extended*  as 
prices  rise  and  as  wood  markets  ©sqpamd.  Th©  greatest  concentration  of 
accessible  forest  is  in  th©  Maritime  Provinces,  Quebec,  Ontario  ard 
British  Columbia  (fig.  4). 

.Approximately  93  percent  of  th©  total  forest  area  of  Canada  is  publicly 
owned*  ie@c9  is  in  the  possession  of  the  Crown?  the  remaining  ? percent 
is  privately  owned  (fig.  5).  The  corresponding  percentages  for  com- 
mercial forest  land  ar©  88  and  12  respectively.  This  is  in  striking 
contrast  to  the  United  States  where  74  percent  of  th©  commercial  forest 
area  is  privately  owned.  In  Canada  there  has  been  little  effort  to  move 
Crown  land  into  private  ownership.  Rather,  th©  policy  has  been  to  retain 
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Table  1 . —Land  classification  by  region,  Canada^.  1953 


Region 

Total 

Land  area 

: Non 

Forest  : forest 

Relation  of 
forest  land 
to  total 
forest  land 

Total 

land 

forested 

Million 

acres 

Million 

acres 

Million 

acres 

Percent 

Percent 

Maritime  Provinces^7 

56 

38 

18 

4 

68 

Quebec 

335 

221 

114 

23 

66 

Ontario 

223 

143 

80 

15 

64 

Prairie  Provinces'^ 

441 

214 

227 

22 

48 

British  Columbia 

230 

159 

71 

17 

69 

Yukon  and  Northwest 
Territories 

933 

176 

757 

19 

19 

Total 

2,218 

951 

1,267 

100 

43 

1/  Exclusive  of  Labrador. 

2 / Newfoundland,  Prince  Edward  Island,  Nova  Scotia  and  New 
Brunswick . 

Manitoba,  Saskatchewan  and  Alberta. 


Source:  Canada  Dept,  of  North.  Affairs  and  Natl.  Resources  (for- 

merly Dept  Resources  and  Devlpnrt. ),  Forestry  Branch. 

Bui.  106.  Amend.  1954. 
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Table  2. — Commercial  and  noncommercial  forest  land  area  by 

region  f Canada!/ , 1953 


Region 

Total 

Commercial^/ 

: In  : Acces- 

Total  : region  : sible 

Relation 
to  total 
forest 
area 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Noncom- 

mercial 

Million 

Million 

Million 

Million 

acres 

acres 

Percent 

acres 

Percent 

acres 

Maritime 

Provinces!/ 

38 

29 

6 

29 

76 

9 

Quebec 

221 

161 

30 

123 

73 

60 

Ontario 

143 

102 

19 

83 

71 

41 

Prairie  . 

Provincesit/ 

214 

110 

21 

64 

51 

104 

British 

Columbia 

159 

79 

15 

55 

50 

80 

Yukon  and 

Northwest 

Territories 

176 

48 

9 

16 

27 

123 

Total 

951 

529 

100 

370 

56 

422 

l/  Exclusive  of  Labrador. 

2/  Forest  lands  physicallj  capable  of  producing  crops  of  usable 
wood  that  are  economically  exploitable  now  or  prospectively. 

2/  Newfoundland,  Prince  Edward  Island,  Nova  Scotia  and  New 
Brunswick. 

4/  Manitoba,  Saskatchewan  and  Alberta. 


Source:  Canada  Dept,  of  North.  Affairs  and  Natl.  Resources 

(formerly  Dept,  Resources  and  Devlpnrt.),  Forestry 
Branch.  Bui,  106.  Amend.  1954. 
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Fig.  5- Forest  land  in  Canada  by  classes,  1953 
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title  to  forest  land  in  the  Federal  Government  or  to  transfer  it  to  on© 

©r  another  of  the  Provincial  Governments « Title  to  most  of  the  public 
land  in  tbs  provinces  rests  with  the  FroTincial  Governments* 

The  National  and  Provincial  Governments  have  reserved  approximately  95 
million  a ores  for  special  purposes  * Sc®@  40  million  seres  car©  been  set 
aside  as  national  and  provincial  parks,  primarily  for  recreational  use* 

On  these  areas  timber  is  definitely  not  available  for  commercial  editing 
operations  * Some  48  million  acres  are  in  provincial  forest  reserves  9 
roughly  comparable  to  national  forests  in  the  United  States*  On  these* 
commercial  cutting  tender  certain  regulations  is  permitted*  An  additional 
seven  million  acres  are  in  military*  Indian  and  other  reserves* 

Approximately  14-1  million  acres  of  Grown  forest  lands*  administered 
-a liter  by  the  Federal  or  Provincial  Government*  are  occupied*  i6aH  have 
been  leased  or  licensed  or  otherwise  contracted  for  by  private  timber 
operators!/  * Of  this  total*  11?  million  acres  ar©  held  as  pulpwood 
licenses*  In  Quebec*  Ontario*  New  Foundland  and  Nova  Scotia*  pulpwood 
licenses  account-  for  about  90  percent  of  leased  and  licensed  land*  Use™ 
where,  the  sawtimber  licenses  besoms  more  important  and*  for  the  nation* 
account  for  21  million  acres  * The  remaining  3 million  acres  are  covered 
by  sales  of  timber  and  other  types  of  permits* 

Some  62  million  acres  are  privately  owned  timberland,  of  which  39  million 
acres  ar©  held  by  nonfarm  owners  and  23  million  acres  ar©  in  farm  wood* 
lots.  These  woodlots*  ranging  in  area  from  3 to  200  acres  or  even  more* 
contain  some  of  the  most  accessible  timber  in  Canada*  Souse  60  percent 
of  the  farm  woodlet  area  is  in  eastern  Canada*  where  because  of  mors 
favorable  climatic  and  soil  conditions  it  is  generally  rather  productive* 

Subtracting  the  area  cf  occupied  Grown  forest*  national  and  provincial 
parks  and  reserves*  and  private  f oldest  land  from  the  commareial  forest 
area,  it  can  be  derived  that  231  million  acres  ©f  commercial  Crown  forest 
land  is  unoccupied  and  awaiting  license  ©r  leas©.  Some  of  this*  of 
course*  is  not  readily  accessible* 

Although  it  is  conceivable  that  some  of  the  422  million  acres  of  non~ 
eomtterciaX  forest  land  may*  with  the  opening  up  of  transportation 
systems,  become  commercial*  most  of  the  area  will  probably  remain  non- 
commercial . 


—I  It  is  likely  that  scattered  portions  of  the  areas  covered  by 
leases  and  licenses  may  actually  b©  noncommercial*  No  data  regarding 
the  size  of  this  noncommercial  area  are  available*  Estimates  as  high 
as  25  percent  have  been  made. 
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TIMBER  VOLUME  IS  CHIEFLY  SOFTWDOD 


The  timber  volume  on  the  commercial  forest  area  is  roughly  estimated  to 
be  397  billion  cubic  feet  2/  including  782  billion  board  feet  m or  an 
average  of  750  cubic  feet  and  1,485  board  feet  per  acre  (tables  3.  4, 
and  5 and  fig.  6).  This  contrasts  with  an  average  of  approximately 
1,000  cubic  feet  and  4,100  board  feet  per  acre  for  the  United  States. 

Of  the  total  cubic  volume,  6l  percent  is  spruce,  balsam  fir  and  hemlock, 
which  are  prime  pulping  species.  An  additional  22  percent  is  pine, 
cedar,  Douglas -fir,  and  other  softwoods.  Only  17  percent  is  hardwood, 
chiefly  poplar  (aspen)  and  white  birch. 

It  is  roughly  estimated  that  70  percent  of  the  cubic-foot  volume  and 
75  percent  of  the  board-foot  volume  is  found  on  areas  now  considered  to 
be  accessible.  Of  the  accessible  board  foot  volume,  70  percent  is  found 
in  British  Columbia  (table  6) . In  this  Province  is  concentrated  the 
large-size  Douglas -fir,  hemlock  and  cedar  timber.  Current  high  quality 
lumber  imports  into  the  United  States  are  largely  dependent  upon  this 
resource.  Viewed  from  another  angle,  this  concentration  of  sawtimber  in 
British  Columbia  indicates  that  elsewhere  trees  of  smaller  size  predomi- 
nate . Canada’s  forest  resource,  therefore,  both  as  to  species  compo- 
sition and  size  class  of  timber,  is  admirably  suited  to  support  an 
extensive  and  highly  developed  pulp  and  paper  industry. 


^ In  trees  4 inches  and  larger  in  diameter  at  breast  height. 

2/  In  trees  10  inches  and  larger  in  diameter  at  breast  height. 

It  is  possible  that  the  timber-volume  estimate  may  bs  conservative. 
Modern  sampling  surveys  have  covered  only  about  one-fourth  to  one-third 
of  the  commercial  forest  area,  and  as  surveys  progress  the  reported 
timber  volume  has  steadily  increased. 
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Table  3°— Volume  of  merchantable  timber^  on  commercial  forest  land 
by  species  and  accessibility  class , Canada,  1953 


Species  t 

Total 

: On 

: accessible 

: forest  land 

On 

inaccessible 
forest  land 

Softwoods 

Million 
cu.  ft. 

Per- 

cent 

Million 
cu,  ft. 

Per- 

cent 

Million 
cu.  ft. 

Per- 

cent 

Spruce 

150,231 

38 

99,861 

36 

50,370 

41 

Jack  and  lodge- 
pole  pine 

45,583 

11 

29,292 

11 

16,291 

13 

Balsam  fir 

62,106 

16 

40,510 

15 

21,596 

18 

Hemlock 

27,811 

7 

19,520 

7 

8,291 

7 

Cedar 

20,094 

5 

14,584 

5 

5,510 

4 

Douglas-fir 

15,198 

4 

10,364 

4 

4,834 

4 

Other  softwood 

6,803 

2 

5,824 

2 

979 

1 

Total 

327,826 

83 

219,955 

80 

107,871 

88 

Hardwood: 

Poplar  (aspen) 

37,482 

9 

27,276 

10 

10,206 

9 

White  birch 

21,663 

5 

17,892 

7 

3,771 

3 

Yellow  birch 

3,856 

1 

3,856 

1 

• o 

© « 

Maple 

3,290 

1 

3,290 

1 

o e 

9 O 

Other  hardwood 

3,196 

1 

2,999 

1 

197 

• « 

Total 

69,48? 

17 

55,313 

20 

14,174 

12 

All  species 

397,313 

100 

275,268 

100 

122,045 

100 

1/  All  trees 

4 inches 

d.b.h. 

and  over. 

Sources  Canada  Dept*  North*  Affairs  and  Natl.  Resources  (for- 
merly Dept.  Resources  and  Devlpsrt.),  Forestry  Branch. 
Bui.  106.  Amend.  1954. 
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Table  4» — -Volume  of  sawtimberl/  on  commercial  forest  land  by 


species  and  accessibility  class » Canada, 


mi 


Species  : 

Total 

On 

accessible 
forest  land 

% On 

: inaccessible 

: forest  land 

Softwood i 

Million 
bd.  ft* 

Per- 

cent 

Million 
bd.  ft. 

Per- 

cent 

Million 
bd.  ft. 

Per- 

cent 

Spruce 

231,010 

29 

173,285 

30 

57,725 

29 

Jack  and  lodge- 
pole  pine 

59,253 

8 

45,613 

8 

13,640 

7 

Balsam  fir 

117,431 

15 

85,316 

15 

32,115 

16 

Hemlock 

133,038 

17 

94,218 

16 

38,820 

20 

Cedar 

92,032 

12 

65,557 

11 

26,475 

13 

Douglas- fir 

70,978 

9 

49,608 

8 

21,370 

11 

Other  softwood 

20,143 

3 

17,268 

3 

2,875 

1 

Total 

723,885 

93 

530,865 

91 

193,020 

97 

Hardwood i 


Poplar  (aspen) 

33,000 

4 

28,265 

5 

4,735 

2 

White  birch 

9,938) 

9,353) 

585) 

) 

j 

) 

Yellow  birch 

5,710) 

5,710) 

4>  © ^ 

) 

3 

\ 

J 

4 

) 

1 

Maple 

4,284) 

4,284) 

..  ) 

) 

) 

) 

Other  hardwood 

5,180) 

4,195) 

985) 

Total 

58,112 

7 

51,80? 

9 

6,305 

3 

All  species 


781,997  100  582,672  100  199,325  100 


1 / All  trees  10  inches  d.b.h.  and  over 

Source t Canada  Dept.  North.  Affairs  and  Natl.  Resources  (for- 
merly Dept.  Resources  and  Devlpmt.),  Forestry  Branch. 
BuL,  106,  Amend.  1954® 
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Table  Volume  of  Merchantable  timber^  on  accessible  forest 

land  by  region , Canada,,  1953 


© 

» 

Region  s 

% 

Total 

s -Softwood 

t Hardwood 

Million 

Per- 

Million 

Per- 

Million 

Per- 

GU®  ft. 

cent 

eu,  ft* 

cent 

cu,  ft® 

cent 

Maritime  / 

Provinces^ 

16*019 

6 

12,437 

6 

3,582 

7 

Quebec 

63*701 

23 

45,928 

21 

17,773 

32 

Ontario 

74*151 

27 

54,589 

25 

19,562 

35 

Prairie 

Provinces^ 

24*882 

9 

13,875 

6 

11,007 

20 

British  Columbia 

89*322 

32 

88,247 

40 

1,075 

2 

Yukon  and 
Northwest 
Territories 

7*193 

3 

4,879 

2 

2,314 

4 

Total 

275,26 8 

100 

219,955 

100 

55,313 

100 

1/  All  trees  4 inches  d»b®he  and  over  on  accessible  forest  area, 
2/  Newfoundland , Prince  Edward  Island*  Nova  Scotia*  and  New 
Brunswick, 

2/  Manitoba*  Saskatchewan  and  Alberta, 

Source!  Canada  Dept,  North,  Affairs  and  Natl,  Resources  (for- 
merly Dept,  Resources  and  Devlpmt®),  Forestry  Branch® 
Bui®  106,  Amend  1954® 
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Fig.  6 - Volume  of  merchantable  timber  on  commercial  forest  area  of  Canada 

by  species,  1953 
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Table  6.— Volume  of  sawtimberiL/  on  accessible  forest 


land. 

oy  region 

, Canada, 

Region 

Total  s 

Softwood 

s Hardwood 

Million 

Per- 

Million 

Per- 

Million 

Per- 

bd.  ft. 

cent 

bd.  ft. 

cent 

bd.  ft. 

cent 

Maritime  , 

Provinces sJ 

15,622 

3 

13,041 

2 

2,781 

5 

Quebec 

52,200 

9 

38,181 

7 

14,019 

2? 

Ontario 

76,487 

13 

62,378 

12 

14,109 

27 

Prairie  . 

Provinces^' 

28,327 

5 

13,536 

3 

14,791 

29 

British 

Columbia 

407,029 

70 

401,652 

76 

5,377 

11 

Yukon  and 
Northwestern 

Territories 

2,807 

• • 

2,077 

• © 

730 

1 

Total 

582,672 

100 

530,865 

100 

51,807 

100 

1/  AH  trees  10  inches  d.b.h.  and  over* 

2/  Newfoundland,  Prince  Edward  Island,  Nova  Scotia,  and  New 
Brunswick. 

2/  Manitoba,  Saskatchewan,  and  Alberta. 

Sources  Canada  Dept.  North.  Affairs  and  Natl.  Resources  (for- 
merly Dept.  Resources  and  Devlpmt.),  Forestry  Branch. 
Bui.  106.  Amend.  1954. 


POHEST  INDUSTRIES  CONTRIBUTE  SUBSTANTIALLY 
TO  CANADIAN  ECONOMY 

In  1951  the  forest  industries  of  Canada  contributed  2 billion  dollars 
(15  percent)  to  the  net  value  of  the  products  of  all  Canadian  industries* 
The  contribution  of  the  various  segments  of  the  forest -product  indus- 
tries to  this  total  is  as  follows: 


Logging 

31 

Pulp  and  paper  manu- 

facturers 

34 

Lumber  manufacturers 

14 

Wood-using  industries 

13 

Paper-using  industries 

Total 

100 

The  Provinces  of  Quebec,  Ontario * and  British  Columbia  lead  all  others 
in  forest  industrial  effort f accounting  for  28 j and  25  percent  re- 
spectively of  the  2 billion  dollars  of  the  net  value  of  forest  indus- 
tries output* 

The  Canadian  forest  industrial  plant  consists  of  nearly  89G0Q  sawmills , 
128  pulp  and/or  paper  mills,  50  veneer  and  plywood  mills,  nearly  4*000 
other  wood-using  industrial  plants,  and  421  paper-using  establishments. 
More  than  370,000  persons  were  employed  (1951)  on  a man-year  basis.  More 
than  a billion  dollars  were  paid  in  salaries  and  wages , Between  1940  and 
1951  the  net  value  of  products  produced  in  these  forest  industry  plants 
more  than  quadrupled*  Part  of  this  increase*  of  course,  is  du©  to  the 
shrinking  value  of  th©  dollar.  Still  further  growth  in  the  forest  indus- 
tries will  undoubtedly  be  needed  to  keep  pace  with  Canada5  s growing 
population  and  expanding  industry  and  agriculture, 

TIMBER  UTILIZATION  COULD  M INCREASED 


In  1952  Canadian  forest  industries  consumed  3 jS  billion  cubic  feet  of  . » 
wood.  It  has  been  estimated  that  an  additional  700  million  cubic 
were  destroyed  by  fire,  insects  and  disease,  making  a total  drain  on 
Canada’s  forest  resource  of  4,3  billion  cubic  feet.  The  trend  in  th© 
total  drain  is  generally  upward,  th©  average  for  the  5“7@ar  period  1941- 
45  being  2,6  billion  cubic  feet  utilization  drain  and  3.3  billion  cubic 
feet  total  drain. 


k]  In  comparison  with  United  States  figures  * this  loss  would  appear 
to  be  vary  low.  From  data  available  it  is  not  entirely  clear  whether 
this  loss  is  confined  to  the  accessible  commercial  forest  area  or  to  the 
total  commercial  forest  area.  If  the  former , th©  loss  is  0,2?  percent 
of  th b growing-stock  volume  on  the  accessible  forest  area.  If  the  latter* 
th©  loss  is  0 ,19  percent  of  the  volum©  on  the  total  commercial  forest 
area,  Th©  corresponding  loss  for  the  United  States  is  0,?  percent  of 
the  growing  stock  volume. 
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Current  timber  growth  data,  even  if  available,  would  not  be  too 
significant  because  of  the  large  area  of  virgin  timber  having  little, 
if  any,  net  growth.  Of  greater  value  in  long-time  national  planning 
would  be  an  estimate  of  the  growth  that  can  be  attained  under  manage- 
ment after  the  virgin  timber  has  been  replaced  by  growing  stands. 

Such  an  estimate  has  been  roughly  made  by  Canadian  foresters  who 
state  that  "It  seems  probable  that,  given  more  intensive  forest 
management  including  reduction  of  the  high  annual  losses  from  forest 
fires  and  other  natural  causes,  and  with  the  opening  up  of ...... .pro- 
ductive forests  now  classed  as  inaccessible,  Canada  will  eventually 
be  able  to  sustain  in  perpetuity  an  output  of  forest  products  of  more 
than  double  the  present  volume."^/  This  would  mean  an  eventual  total 
of  at  least  7.2  billion  cubic  feet.^/  Using  the  most  recent  estimate 
of  commercial  forest  area  (529  million  acres),  which  can  be  considered 
as  potentially  accessible,  an  annual  growth  per  acre  of  13*5  cubic 
feet  is  indicated.  This  conservative  estimate  would  certainly  appear 
to  give  adequate  recognition  to  the  relatively  low  growth  potential 
of  much  of  the  commercial  forest  area  in  the  far  north.  If  current 
timber  cut  is  prorated  over  the  private  and  occupied  public  forest 
area  (203  million  acres)  a commodity  cut  of  17.7  cubic  feet  per  acre 
is  indicated.  Evidently  the  areas  subject  to  exploitation  are  already 
pretty  heavily  cut.  Expansion  of  output  on  these  areas  may  be 
hazardous.  However,  there  is  an  opportunity  for  expansion  in  the 
large  (possibly  as  much  as  231  million  acres)  area  of  commercial 
but  unoccupied  forest  lands. 

CANADA'S  TIMBER  EXPORTS  ARE  MAINLY 
TO  THE  UNITED  STATES 

Canada  ranks  third  among  the  nations  in  volume  of  world  trade;  only 
the  United  States  and  the  United  Kingdom  exceed  it.  With  respect  to 
forest  products,  Canada  is  the  world's  leading  exporter,  having  in 
1952  an  aggregate  forest-product  export  equivalent  to  1,625  million 
cubic  feet  of  roundwood  valued  at  1.4  billion  dollars.  In  that  year 
exports  accounted  for  45  percent  of  all  wood  utilized  commercially® 
Approximately  half  of  the  lumber  produced  in  Canada  is  currently  ex- 
ported and  75  percent  of  the  paper  and  veneer;  ten  to  twelve  percent 
of  the  plywood  production  is  exported. 

The  United  States  receives  approximately  three-fourths  of  Canadian 
f or ©st-pro ducts  exports  (table  7).  It  receives  99  percent  of  Canadian 
exports  of  veneer,  90  percent  of  paper,  35  percent  of  plywood,  82 
percent  of  wood  pulp,  81  percent  of  pulpwood  and  67  percent  of  lumber. 
In  general,  this  is  a mutually  advantageous  relationship.  The  United 


j/  Food  and  Agriculture  Organization  of  the  United  Nations, 
"Report  of  the  Preparatory  Conference  on  World  Pulp  Problems,  Montreal, 
Canada,  25  April-4  May,  1949,  Canadian  Pulp  and  Paper  Association, 
Montreal,  Canada,  June,  1949". 

6/  No  data  are  available  on  the  board-foot  growth,  board-foot 
drain,  or  board  foot  allowable  cut® 
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Table  7. -“Production  and  export  of  principal  forest  products,  Canada,  1952 


30 


States  gets  wood  products  and  Canada  gets  foreign  exchange  with  which 
to  purchase  industrial  and  other  products . Canada  would,  however,  prefer 
to  export  completely  processed  wood,  such  as  finished  paper  and  plywood. 

In  the  future,  Canadian  exports  of  unprocessed  reundwood—pulpwood,  for 
©sample— may  decrease  in  order  that  greater  quantities  of  pulpwood  can 
be  processed  in  Canada  and  exported  as  paper  or  wood  pulp, 

Canada’s  imports  of  forest  products  account  for  only  3 percent  of  its 
total  imports . Varieties  of  paper  products  not  manufactured  in  Canada 
make  up  a large  part  of  these  imports  . Partially  manufactured  wood 
products,  rosin,  turpentine,  gtmis,  resins  and  cork  are  also  imported, 

CANADA’S  FUTURE  WOOD  SUPPLIES  APPEAR 
TO  BE  MORE  THAN  ADEQUATE  FOR  DOMESTIC  NEEDS 

In  1951  the  apparent  consumption  of  forest  products  in  Canada  was  re- 
ported as  3 3 billion  cubic  feet  of  roundwood . Of  this , the  equivalent 
of  approximately  1 3 billion  cubic  feet  was  ultimately  exported  in  the 
form  of  lumber,  paper,  pulp  or  other  processed  form.  This  left  about 
2.0  billion  cubic  feet  for  the  domestic  economy  of  Canada. 

During  the  20-year  period  1933 -1953  the  rate  of  increase  in  the  gross 
national  product  of  Canada  closely  paralleled  th©  rate  of  increase  in 
the  United  States . With  good  prospects  for  a still  more  rapid  increase 
in  the  Canadian  economy  due  to  population  growth  and  to  current  develop- 
ments in  the  production  of  oil,  electric  power,  and  -iron  and  uranium 
ores,  it  is  possible  that  during  the  next  two  decades  the  Canadian 
economy  may  expand  faster  than  that  of  the  United  States.  Current  study 
of  the  future  United  States  requirement sZI  for  industrial  wood  on  the 
basis  of  recent  trends,  which  imply  a substantial  increase  in  the  real 
price  of  industrial  wood,  indicates  an  increase  of  25  percent  between 
1952  and  1975 . An  expansion  of  33  percent  above  current  Canadian  re- 
quirement might  not  be  unrealistic . Concurrently  a shrinkage  of  25  per- 
cent in  the  consumption  of  United  States  fuelwood  is  indicated.  Ap- 
parently, Canadas  annual  fuelwood  consumption  is  not  decreasing  as 
rapidly  as  that  of  the  United  States?  in  fact  in  1952  it  was  841  million 
cubic  feet,  up  from  the  ?4o  million  cubic  foot  average  of  1941-1950.  It 
might  not  be  unreasonable  to  assume  a 700  million  cubic  foot  fuelwood 
consumption  by  1975  • 

Rough  estimates  of  insect  and  disease  loss  in  Canada  are  500  million 
cubic  feet  annually.  Fire  losses  have  varied  widely  owing  to  fluctuations 
in  severity  of  fire  seasons . A 200  million  cubic  foot  annual  fire  loss 
might  be  reasonable  for  1975 . These  figures  indicate  an  average  future 
loss  of  700  million  cubic  feet  from  fir®,  insects  and  diseases.  While 
this  is  exactly  th©  annual  figure  given  on  page  2?  it  is  felt  that  th© 
present  losses  are  considerably  greater  than  700  million  cubic  feet. 


2/ 


See  Chapter  VI  "Future  Domestic  Requirements  for  Timber" . 
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Combining  these  assumed  figures  as  indicated  in  the  following  tabula- 
tion, a very  rough  estimate  of  3 .0  billion  cubic  feet  is  derived  for  the 
1975  wood  requirement  of  the  Canadian  domestic  economy. 

BLHi-OP 


Current  Canadian  nonfuel  consumption  1.2 

Increase  in  nonfuel  consumption  (33  percent)  .4 

Fire,  insect  and  disease  loss  .7 

Fuelwood  use  -7 

Total  3 .0 


The  roundwood  equivalent  of  present  exports  is  1.6  billion  cubic  feet, 
which  means  that  the  1975  Canadian  economy  plus  the  present  export  volume 
would  require  4.6  billion  cubic  feet  of  wood.  Assuming  a growth  of  7.2 
billion  cubic  feet  after  Canada's  accessible  forest  is  under  management, 
we  have  theoretically  a margin  of  2.6  billion  cubic  feet  for  expansion 
of  exports,  or  for  esqpansion  of  Canadian  consumption  above  the  antici- 
pated 33  percent  increase  in  use  of  industrial  wood.  This  would  be 
almost  entirely  of  softwood  species  and  primarily  of  pulpwood  size  and 
quality. 

The  longtime  prospects  for  softwood  lumber  exports  are  less  bright . On 
the  basis  of  available  statistics,  Douglas-fir,  perhaps  the  most  im- 
portant source  of  high-quality  lumber,  has  a 25-30  year  supply  on 
accessible  forest  land  at  present  rates  of  cutting.  On  inaccessible 
commercial  forest  land  is  an  additional  10  year  supply.  The  supply  of 
other  softwood  lumber  species  appears  to  be  greater. 

Considerably  more  than  20  years  will  undoubtedly  be  required  to  get 
Canadian  forests  under  such  management  as  will  achieve  a growth  of  7.2 
billion  cubic  feet.  On  the  other  hand.  Canada  has  a large  area  of  virgin 
timber  that  will  put  on  little,  if  any,  net  growth  until  some  or  all  of 
the  old  growth  is  removed.  This  static  old-growth  forest  should  be  con- 
verted to  a productive  condition  in  an  orderly  fashion.  The  rate  of  this 
conversion  will  unquestionably  depend  upon  a number  of  factors,  not  the 
least  of  which  will  be  administrative  policy. 

On  the  basis  of  the  assumptions  and  calculations  heretofore  presented, 
it  would  appear  that  by  1975  Canada's  forests  should  be  able  to  support 
a 33  percent  expansion  of  its  economy,  to  maintain  current  exports  of 
1.6  billion  cubic  feet,  and  to  develop  an  additional  2.6  billion  cubic 
feet  of  new  exports  or  domestic  demand. 
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MEXICO’S  TIMBER  SITUATION 


Mexico’s  tirabsr  resources  and  timber  trade  ar®  small  in  comparison  with 
those  of  the  United  States  and  Canada . Nevertheless,  the  United  States 
does  obtain  pine  lumber  and  other  forest  products  from  Mexico.  Conse- 
quently s the  possibility  of  continuing  these  imports  warrants  separate 
examination  of  the  forest  situation  there . 

FOREST  AREA  IS  RELATIVELY  SMALL 

The  forest  area  of  Mexico  is  estimated  to  be  64  million  acres*  roughly 
13  percent  of  the  total  land  area . This  contrasts  strikingly  with  a 
corresponding  34  percent  in  the  United  States.  Th@  following  breakdown 
of  this  forest  area  may  be  roughly  indicative  of  the  general  forest 
situation  % 


„ . , A£gli_ 

(million  (percent) 

E©e§jt_£ai§go2x  asusa) 


Commercial  forests 


Tropical 

27 

42 

Temperate 

JSl 

Total 

49 

77 

noncommercial  forests 

JL5L 

All  forests 

64 

100 

Roughly  75  percent  of  the  commercial  forest  area*  both  tropical  and 
temperate , is  considered  to  be  accessible.  The  tropical  commercial 
forests,  all  hardwood,  consist  of  some  12  million  acres  in  the  Yucatan 
Peninsula  and  15  million  acres  in  the  remainder  of  tropical  Mexico 
(fig.  ?).  The  temperate  commercial  forests  are  mixed  hardwood  and  soft- 
wood, and  include  approximately  10  million  acres  of  virgin  and  moder- 
ately exploited  areas  and  12  million  acres  of  heavy  cutovers . The 
relative  abundance  of  softwood  and  hardwood  species  is  uncertain,  but 
probably  softwoods  predominate  on  on® -third  of  the  commercial  forest 
area  and  hardwoods  on  two-thirds.  The  nonconsnercial  forest  land  la 
brushland  and  grazing  land  with  scattered  trees . 

The  pin®  and  pine-oak  forests  are  the  most  important  forest  types  in 
Mexico,  both  from  the  point  of  visrw  of  area  and  economic  value.  They 
contain  soma  hundred  species  of  oak  and  40  species  of  pine.  Among  the 
dozen  or  more  pin©  species  of  commercial  significance,  ponder© sa  pin© 
(Blebs.  B2Sder2Ji&),  Mexican  whit®  pi ne  QPIbm  UssAIs  BE.  rfiflsaa) . 
Limber  pin©  (Hum.  flexiHs)  and  sugar  pin©  (Plnus  lamberttana)  are  the 
most  important. 

Pirn  predomnates  in  the  mountains  at  elevations  ranging  between  5®  000 
and  13,000  feet.  Ordinarily  the  pin®  is  gradually  replaced  by  the  oak 
at  altitudes  below  this  range.  Most  of  the  commercial  pine  timber  is 
either  in  the  Sierra  Madre  Occidental  rang®,  which  extends  from  the 
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Arizona  border  southward  through  the  western  half  of  the  country,  or  is 
in  the  south  coastal  Sierra  Madre  del  Sur.  In  east  central  Mexico  the 
Sierra  Madrs  Oriental  contains  some  pine  at  the  higher  elevations,  but 
rough  topography  and  light  stocking  practically  disqualify  it  as  a com- 
mercial source  of  timber*  Even  in  the  other  mountain  areas,  much  of  the 
timber  on  high  and  rough  terrain  is  at  present  out  of  economic  reach. 

The  development  of  railroad  and  road  transportation  appears  to  be  needed 
to  open  up  these  softwood  stands.  In  some  instances,  at  least,  it  is 
questionable  if  the  timber  values  on  present  markets  are  worth  th© 
investment  and  operating  risks  that  would  be  involved. 

The  Mexican  rain  forest,  prominent  in  the  Yucatan  Peninsula  and  westward 
in  the  Isthmus  of  Tehuantepec,  occurs  in  the  low,  humid,  tropical  areas 
of  heavy  rainfall.  Although  several  hundred  tree  species  are  found 
within  this  type,  it  is  chiefly  prized  for  the  scattered  occurrence  of 
three  particularly  valuable  species  : mahogany  (Swietenia  macrophvlla) , 

chicle  (Achras  zapota) , and  ramon  (Brasimum  all ea strum) , In  many  areas 
the  forest  cover  is  broken  or  reduced  to  secondary  scrub  because  of 
shifting  cultivation  or  heavy  exploitation. 

For  the  Nation  as  a whole  th®  forest  land  is  owned  about  as  follows: 

fferse  ak 


Federal 

5 

Communal 

20 

Private 

J1 

Total 

100 

This  ownership  pattern  generally  approximates  that  of  the  continental 
United  States,  where  ?4  percent  of  the  commercial  forest  area  is  private- 
ly  owned.  The  communal  forests  are  of  special  significance  because  they 
are  concentrated  in  the  heavily  populated  and  agriculturally  important 
central  plateau  region.  In  1949  about  2 million  acres  of  federally  owned 
forests  were  in  national  parks  and  1*6  million  acres  were  in  forest  re- 
serves . 

TIMBER  TOLUME  IS  SMALL 

No  reliable  estimates  of  Mexico8 s total  timber  volume  exist.  Recent 
approximations  of  average  timber  volume  per  acre  range  from  TOO  cubic 
feet  for  all  forests  to  2,000  cubic  feet  for  accessible  commercial 
forests.  Assuming  an  average  of  1,200  cubic  feet  per  acre  of  commercial 
forest,  the  commercial  timber  volume  would  total  about  59  billion  cubic 
feet.  The  total  timber  volume  on  commercial  forest  land  in  the  United 
States  is  498  billion  cubic  feet . There  is  no  basis  for  breaking  down 
this  59  billion  cubic  feet  by  species,  geographic  area  or  quality. 

FOREST  INDUSTRIES  ARE  IEVELQPXNG 

Reliable  statistics  on  the  Mexican  forest  industries  are  also  lacking, 
but  these  industries  occupy  only  a minor  position  in  the  national 
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economy.  In  1953  forestry  and  the  forest  products  industries  accounted 
for  about  2 percent  of  the  gross  national  product. 

In  general,  forest  operations  are  conducted  on  a modest  scale.  Tree- 
felling  is  usually  done  with  axe  and  handsaw;  skidding  is  ordinarily 
done  with  horses,  mules  or  oxen.  Only  on  the  Yucatan  Peninsula  are 
tractors  regularly  used  for  skidding.  Ordinarily  logs  are  transported 
from  forest  to  mill  by  truck. 

Sawmills  are  Locally  Important 

It  is  estimated  that  170  sawmills  operate  in  Mexico,  producing  in  1951 
some  530  million  board  feet  of  lumber.  In  addition,  possibly  100  mil- 
lion board  feet  or  more  was  hands  awn  in  that  year,  chiefly  for  railway 
crossties.  Three  Mexican  mills  use  bandsaws;  all  others  use  circular 
saws.  The  band  mills  and  a few  of  the  larger  circular  mills  are  reason- 
ably modem  and  efficient  and  can  produce  lumber  meeting  export  specifi- 
cations . Most  of  the  other  mills  are  not  so  well  equipped,  and  are 
unable  to  produce  well-sawn  lumber.  The  largest  band  mill  has  a daily 
capacity  of  more  than  100,000  board  feet,  and  the  circular  mills  produce 
an  average  of  about  10,000  board  feet  daily.  A few  mills  have  dry  Id-Ins, 
and  most  of  the  lumber  is  air-dried  briefly  before  it  is  marketed. 
Ordinarily  lumber  is  graded  only  when  it  is  exported.  Currently  pins 
lumber  export  accounts  for  58  percent  of  the  value  of  all  forest  products 
exported  (including  nomood  forest  products)  . 

It  is  reported  that  five  or  six  United  States-cwned  but  Mexican-staffed 
sawmills  are  now  operating  in  the  States  of  Chihuahua  and  Sonora  and  are 
exporting  the  sawn  lumber  under  license  through  Laredo,  Texas  and  otter 
border  towns . Little  is  known  regarding  th©  sis©  and  ownership  of  these 
mills  but  their  concession  areas  are  known  to  be  on  private  land.  It  is 
doubtful  if,  under  present  regulations  governing  the  operation  of 
foreign -owned  enterprises  in  Mexico,  new  United  States  timber  concessions 
will  be  opened.  The  Mexican  Government  appears  to  favor  the  establish- 
ment of  domestically  controlled  processing  plants  and  the  export  of  such 
finished  forest  products  as  furniture,  for  example. 

Pulp,  said  Paper  Mills  Partially,  meet  National  Needs 

Of  the  2 5 mills  involved  in  the  production  of  pulp  and  paper,  15  produce 
paper  only,  six  produce  paper  and  mechanical  pulp,  three  produce  paper 
and  chemical  palp  and  one  produces  paper  and  both  types  of  pulp.  Annual 
capacity  of  the  industry  is  reported  to  total  about  240,000  short  tons 
of  paper.  In  1953,  production  was  estimated  to  be  132,000  tons  of  paper. 
The  consumption  is  roughly  estimated  at  265,000  tons  (1953).  The  import 
of  73,000  tons  of  newsprint  in  1953  approximately  accounts  for  the  total 
consumption  of  that  item.  Of  this  74  percent  cam©  from  Canada,  12  per- 
cent from  the  United  States,  12  percent  from  Finland  and  2 percent  from 
otter  European  countries . Some  pulp  was  also  imported,  especially 
bleached  and  dissolving  pulps  . Th©  chief  reason  why  pulp  and  paper 
production  is  so  far  below  capacity  is  that  the  industry  is  concentrated 
in  and  near  Mexico  City  where  raw  material  supplies  are  now  very  scarce. 
It  is  anticipated  that  by  1965  the  demand  for  paper  and  board  m&j  b© 
600,000  tons. 
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Plywood  Production  is.  Increasing 


Seven  major  plywood  plants  now  operate  in  Mexico  and  in  1950  produced 
some  65  million  square  feet  of  plywood,  -|»inch  basis . Three  of  these 
plants  are  in  the  pine  region,  three  in  the  tropical  region,  and  one 
is  in  Mexico  City.  A number  of  smaller  mills  produce  small  quantities 
of  plywood,  and  also  veneer  for  baskets,  boxes  and  crates.  Construction 
plywood  accounts  for  the  bulk  of  the  Mexican  production,  but  the  pro- 
duction of  decorative  plywood  for  furniture  and  paneling  is  increasing. 
Pine  and  oak  are  commonly  used  for  construction  plywood,  and  mahogany, 
Spanish  cedar  and  prima  vera  for  decorative  plywood.  Plywood  exports, 
chiefly  of  Spanish  cedar,  were  more  than  8 million  square  feet  in  1950 . 
The  United  States  is  the  principal  buyer. 

Wood  is  Widely  used  for  Fu©l 

Wood  fuel,  largely  in  the  form  of  charcoal  rather  than  wood,  is  the  basic 
household  fuel  in  Mexico . The  volume  of  wood  cut  annually  to  meet  this 
need  is  not  known  but  may  be  conservatively  estimated  at  about  260 
million  cubic  feet.  This  is  believed  to  be  about  40  percent  of  the 
total  utilized  cut  of  timber.  Charcoal  is  made  by  primitive  and  waste- 
ful methods  in  crude,  earth-covered  mounds.  Much  of  the  timber  converted 
to  charcoal  would  be  far  more  valuable  if  otherwise  utilized. 

Monwood  Forest  Products  are  also  Important 

In  the  production  of  naval  stores,  Mexico  ranks  sixth  among  the  producing 
countries  in  the  world,  and  during  the  period  19^7-1951  produced  about 
three  percent  of  the  world’s  production  of  turpentine  and  rosin.  Except 
for  one  modern  plant  at  Guadalajara,  naval  stores  are  produced  in  small, 
scattered  plants.  Tapping  methods  are  generally  severe,  and  much  pine  # 
timber  is  lost  because  of  heavy  working  for  naval  stores  coupled  with 
fire  and  insect  damage . Mo  wood  naval  stores  are  produced . During  the 
period  19^7-1951  Mexico  produced  on  the  average  1 .5  million  gallons  of 
turpentine  and  2^,31^  short  tons  of  rosin.  About  two-thirds  of  the 
turpentine  and  one-half  of  the  rosin  produced  is  exported.  The  rosin 
is  chiefly  exported  to  European  and  other  Latin-Ameri can  countries,  and 
the  turpentine  to  the  United  States . 

Chicle,  the  natural  base  for  chewing  gum,  is  produced  from  the  exudation 
of  the  sapedilla  tree  which  occurs  in  the  tropical  forests  of  south- 
eastern Mexico  and  adjacent  areas  in  Central  America.  The  number  of  pro- 
ductive trees  is  rapidly  shrinking  because  of  excessive  and  indiscrimi- 
nate tapping.  The  increasing  availability  of  synthetic  substitutes  for 
natural  chicle  suggests  that  this  industry  will  steadily  decline  in 
economic  importance. 

A few  miscellaneous  forest  product  industries  are  known  to  be  more  or 
less  active,  but  data  on  their  output  are  lacking.  These  include  a 
modern  wallboard  plant,  a few  small  barrel  and  cask  factories,  furniture 
plants , and  tannin  extraction  plants . 

TIMBER  DRAIN  IS  THOUGHT  TO  EXCEED  GROWTH 

It  is  estimated  that  the  average  gross  growth  of  Mexican  forests  is  in 
the  neighborhood  of  14-  cubic  feet  per  acre  per  year.  The  total  gross 
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timber  growth  on  commercial  forest  land  may  therefore  approximate  700 
million  cubic  feet . Woneonsmercial  forest  land  supports  almost  no 
raerehantable  tisibar  and  makes  no  significant  contribution  to  the  usable 
timber  growth. 

Volume  losses  from  fir©,  insects,  disease,  shifting  agriculture,  and 
other  causes  are  unknown  but  are  thought  to  be  large.  Partial  reports 
indicate  that  during  the  period  1944-1953  fire  destroyed  about  105,000 
acres  annually.  During  1948-1952,  bark  beetle  epidemics  were  reported 
to  have  covered  about  35 #000  acres  annually.  Assuming  an  average  stock- 
ing of  1,200  cubic  feet  per  acre  and  a 25  percent  salvage  rat®,  these 
partial  estimates  account  for  a loss  of  125  million  cubic  feet.  A more 
complete  accounting  of  such  losses  might  reach  200  million  cubic  feet. 
This  would  give  a net  annual  growth  of  500  million  cubic?  feet  or  less 
than  one  percent  of  ih©  timber  volume  on  ccssaereial  forest  land* 

A 1952  estimate  of  700  million  cubic  feet  for  the  annual  timber  cut  is 
considered  to  be  realistic.  Accepting  above  assumptions  an  annual 
timber  deficit  of  som©  200  million  cubic  feet  would  b©  indicated. 

However,  estimates  of  commercial  forest  area,  timber  volume,  and  growth 
rates  vary  so  widely  as  to  shake  confidence  in  the  above  calculation, 
even  though  it  appears  to  rest  on  a reasonable  base.  Of  course,  a 
considerable  forest  area  supports  virgin  timber 9 on  which  growth  about 
offsets  mortality.  When  this  virgin  timber  is  replaced  by  a young 
growing  forest  th©  total  growth  will  be  increased.  Whether  this  increase 
will  place  Mexican  timber  production  on  a sound  footing  earmot  be 
forecast  at  this  time. 

FOREIGN  TRADE  IN  FOREST  PROHJCTS  IS 
CHIEFLY  WITH  UNITED  SPATES 

Trade  with  the  United  States  accounts  for  80-90  percent  of  Mexico's 
total  foreign  trade.  Th©  United  States  is  the  source  of  95  percent  or 
more  of  Mexico's  imports  of  forest  products,  and  is  also  th©  destination 
of  most  of  Mexico's  exports  of  such  products.  In  terns  of  the  total 
value  of  1953  trad©  with  the  United  States,  forest  products  probably 
accounted  for  some  4 J>  percent  of  Mexican  exports  and  3 percent  of 
inports . 

In  1952  Mexico's  excess  of  wood  exports  (excluding  pulp  and  paper 
products)  over  wood  imports  in  trad©  with  the  United  States  was  equiva- 
lent to  9 ©5  million  cubic  feet  of  roundwood.  Lumber  accounted  for  about 
97  percent  of  the  volume  of  wood  products  exported  to  the  United  States 
and  83  percent  of  the  wood  volume  imported  from  the  United  States.  In 
terms  of  roundwood  equivalents,  Mexico's  1952  wood  exports  were  about 
2J,  percent  of  estimated  wood  production.  Postwar  export  restrictions 
and  government  production  controls  and  other  factors  have  caused  a 
steady  decline  in  th©  equivalent  total  voluras  of  wood  shipped  from 
Mexico  to  th©  United  States  as  is  shown  in  th©  following  tabulation! 
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When  the  valu®  of  wood  pulp  and  its  derivatives  and  nonwood  forest 
products  &r©  considered  along  with  the  value  of  wood  produets  , M®2d@© 
is  a net  importer  of  forest  products  from  the  United  States „ fh®  value 
of  aH  of  these  f o ra si -produet  issporis  in  1953  was  $20  J?  million  and  of 
the  corresponding  ©sports  $15 *5  million . 

FOREST  JHOSJGT  BHOHTS  LXffiU  TO  EECLXM 

Svidenc s^-apparently  trustworthy«-»indicat@s  that  Mexico®  s forest  re- 
sources are  shrinking*  Regardless  of  this,,  there  are  strong  indica® 
lions  that * for  the  immediate  future,  at  least , Hs^dcan  ©shorts  of  wood 
and  wood  products  will  gradually  shrink  as  the  nation  seeks  s@lf»sufCT 
fleieney  in  these  it  sms  . It  would  therefore  appear  that  the  Un±t@d 
States  cannot  count  on  increases  in  imports  of  th©s©  items  from  M@3d.eo  * 
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THE  WORLD  TIMBER  SITUATION 


To  complete  the  setting  in  which  the  timber  situation  of  the  United 
States  should  be  appraised,  a very  brief  look  at  the  world's  forest 
resources  and  timber  trade  is  in  order.  However  the  political  situ- 
ation which  divides  the  world  today  has  largely  cut  off  timber  trade 
between  the  free  world  and  the  Soviet  Bloc  of  nations.  Consequently 
the  following  discussion  deals  primarily  with  the  forest  resources  of 
the  free  world,  although  some  reference  to  total  world  timber  resources, 
and  comparisons  between  free  world  and  Soviet  Bloc  resources  are  also 
given. 

The  discussion  is  largely  based  on  the  results  of  the  1953  world  forest 
inventory  conducted  by  the  Food  and  Agriculture  Organization  of  the 
United  Nations, £/  The  statistics  were  obtained  from  a questionnaire 
sent  to  member  nations  by  F.A,0.  of  which  126— accounting  for  73  per- 
cent of  the  world's  forest  area— replied , The  essential  information 
for  the  other  countries  was  obtained  from  published  official  statistics, 
from  questionnaires  submitted  in  connection  with  a similar  F.A.C,  sur- 
vey in  1947,  from  unofficial  reports,  and  from  estimates  of  F.A.Q. 
personnel. 


ONLY  ONE-FOURTH  CF  FREE  WORLD'S 
FORESTS  UNDER  EXPLOITATION 

The  total  forest  area  of  the  free  world  is  estimated  to  be  7*4  billion 
acres  (table  8),  Softwoods  predominate  on  1,5  billion  acres,  hardwoods 
on  5*9  billion „ Seventy-six  percent  of  the  free  world's  softwood 
forest  is  in  North  America*  Much  of  the  rest  is  in  free  Europe.  About 
eighty-four  percent  of  the  hardwood  forests  are  in  Latin  America, 

Africa,  and  free  Asia.  Of  the  total  forest  area,  some  4,0  billion  acres 
are  considered  to  be  inaccessible.  These  latter  forests  are  naturally 
found  in  remote  areas,  such  as  the  colder  zones  of  Alaska  and  Canada 
and  the  difficult  parts  of  Latin  America,  Africa,  and  Asia,  The  im- 
provement in  communications  that  normally  accompanies  general  economic 
development  together  with  improvements  in  logging  and  transportation 
equipment  is  steadily  reducing  the  inaccessible  forest  area. 

Of  the  3*4  billion  acres  of  accessible  forest,  1,9  billion  acres  are 
in  use,  i,e,,  under  exploitation.  Thus  approximately  one-fourth  of 
the  total  forest  area  is  actually  under  exploitation.  Virtually  all 
of  free  Europe's  forest  areas  are  in  use,  but  in  Latin  America  less 
than  one-tenth  of  the  forest  area  is  being  exploited.  By  and  large  the 
areas  in  use  are  the  choicest  and  most  economic  ones  with  respect  to 
traditional  means  of  transportation  and  to  present  centers  of  population. 
The  1.4  billion  acres  of  accessible  forest  not  yet  under  exploitation 
will  undoubtedly  be  put  under  use  when  economic  conditions  justify. 

Yields  on  some  of  these  areas  may  be  low  and  the  species  composition 
and  timber  quality  may  be  relatively  poor.  Considering  the  free  world 
total,  it  would  appear  that  the  -untapped  forest  resources  are  large. 


8/  Published  under  the  title  "World  Forest  Resources",  Rome,  1955* 
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Table  8. --Approximate  distribution  of  the  free  world's  forests,  1953: 
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SOFTWOOD  FORESTS  MORE  HEAVILY 
EXPLOITED  THAN  HARDWOOD  FORESTS 

Of  the  1.9  billion  acres  under  exploitation,  approximately  625  mi.  Hi  on 
acres  are  of  softwood  types  ani  1,330  million  are  hardwood.  Thus 
41  percent  of  the  softwood  forests  are  under  exploitation  whereas  only 
22  percent  of  the  hardwoods  have  yet  been  opened  up  for  commercial 
operation. 

Data  are  not  available  to  warrant  an  estimate  of  the  total  timber 
volume  of  the  free  world.  It  is,  however,  estimated  that  the  1*9  bil- 
lion acres  of  forest  now  under  exploitation  support  2,431  billion  cubic 
feet  of  growing  stock  (with  bark),  of  which  35  percent  is  softwoods. 

An  approximate  breakdown  of  this  volume  is  shown  in  table  9*  More 
than  two-thirds  of  the  softwood  volume  is  found  in  North  America  while 
free  Asia  has  43  percent  of  the  hardwood  volume  in  forests  under  exploi- 
tation (table  9). 

The  volume  of  timber  cut  from  the  free  world's  forests  in  1953  is 
estimated  at  36.8  billion  cubic  feet — >17.0  billion  cubic  feet  softwood 
and  19.3  billion  cubic  feet  hardwood.  This  volume  does  not  include 
unrecorded  removals  and  illicit  fellings  in  some  countries  which  may 
account  for  substantial  volumes  in  those  parts  of  the  world  where 
accurate  records  are  not  maintained.  North  American  countries  account 
for  about  two-fifths  of  the  total  cut  of  all  species  in  free  world's 
forests— nearly  two-thirds  of  the  total  softwood  volume  and  about 
one-fifth  of  the  total  hardwood  volume  (see  regional  fellings  page  44). 

Of  the  volume  removed  from  the  forests  of  the  free  world,  approximately 
47  percent  was  used  for  fuel  and  53  percent  was  used  for  industrial 
wood.  The  proportion  of  output  that  is  industrial  wood  has  been  in- 
creasing during  recent  years. 

On  the  basis  of  data  from  countries  having  about  four-fifths  of  the 
world's  exploited  forest,  net  annual  growth  for  the  free  world’s  forest 
area  under  exploitation  is  estimated  roughly  at  18  billion  cubic  feet 
of  softwood  and  35  billion  cubic  feet  of  hardwood  (without  bark). 

All  in  all,  it  appears  that  in  the  exploited  forests  of  the  free  world 
as  a whole,  net  growth  of  softwoods  is  slightly  in  excess  of  depletion 
of  growing  stock  by  cutting.  However,  for  much  of  Europe,  for  the 
United  States,  and  for  other  parts  of  the  free  world,  the  requirements 
for  softwoods  are  in  excess  of  annual  growth  and  throughout  the  world 
the  softwood  requirement  is  increasing. 

In  the  case  of  the  exploited  hardwood  forests,  best  judgment  indicates 
that  removals  from  the  forest  may  be  only  one-half  to  three-fourths 
©£  the  growth.  In  the  United  States,  and  in  other  parts  of  the  world 
as  well,  certain  hardwoods  can  be  and  are  being  substituted  for  soft- 
woods. As  research  discovers  ways  of  using  hardwood  species  for  products 
traditionally  made  of  softwoods,  acceleration  in  hardwood  use  may 
reduce  somewhat  the  pressure  on  the  softwood  resource. 


Table  9. -’-Growing  stock  in  the  free  world’s  forests  under  exploitation,  1953 
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CANADA,  UNITED  STATES , AND  FREE  EUROPE 
DOMINATE  WORLD  TIMBER  TRADE 


The  equivalent  of  about  one-ninth  of  the  total  free  world  fellings  of 
roundwood  entered  international  trade  in  1953  either  in  round  or 
processed  form.  The  extent  of  the  foreign  trade  for  major  world  regions 
is  indicated  by  the  following  tabulations 

Region  Regional  fellings  Foreign  trade 

Trillion  cu.  ft7T  (billion  cu,  ft.) 


Total 

Softwoods 

Hardwoods 

Imports 

Exports 

North  America 

15.1 

11.0 

4.0 

1.53 

1.73 

Latin  America 

5.6 

.4 

5.2 

.15 

.08 

Free  Europe 

6.7 

4e0 

2.7 

1.92 

1.97 

Free  Asia 

4.7 

1.3 

3.4 

.26 

.18 

Pacific  Area 

.8 

.2 

.6 

.06 

.01 

Africa 

4.0 

.1 

3.9 

.13 

.08 

Total 

36.8 

17.0 

19.8 

4.05 

4.05 

The  volumes  entering  international  trade  include  trade  between  countries 
within  each  world  region  as  well  as  trade  between -world  regions.  View- 
ing the  situation  by  world  regions,  only  free  Europe  and  North  America 
show  a net  export.  The  other  regions  of  the  free  world  are  net 
importers. 

Pinpointing  the  situation,  three  countries— Canada,  Finland  and  Sweden— 
account  for  69  percent  of  the  free  world’s  wood-product  exports  (on 
roundwood  equivalent  basis  )|  two  countries— the  United  States  and  the 
United  Kingdom— account  for  57  percent  of  the  free  world’s  wood-product 
imports. 

Canada,  Finland,  and  Sweden  export  chiefly  paper,  wood pulp,  pulpwood 
and  softwood  lumber®  The  United  States  imports  chiefly  newsprint  paper, 
wood  pulp,  and  softwood  lumber,  while  for  the  United  Kingdom  the  order  of 
importance  in  imports  is  softwood  lumber,  woodpulp,  pit  props  and  paper. 
From  the  character  of  the  import  and  export  items  of  those  nations 
that  dominate  world  trade  in  timber  products,  it  is  apparent  that  the 
backbone  of  such  trade  is  in  softwood  products. 

The  pattern  of  world  trade  in  various  forest  products  varies  greatly 
depending  upon  the  bulk  and  relative  value  of  the  individual  products. 
For  example,  there  apparently  is  almost  no  limit  on  the  distance  that 
newsprint  and  other  paper  and  some  pulp  items  can  be  shipped.  At  the 
other  extreme,  fuelwood  is  seldom  exported,  or  transported  very  far 
even  within  a country.  International  trade  in  forest  products  is 
therefore  practically  limited  to  industrial  wood  or  the  products 
processed  from  industrial  wood. 

The  flow  of  international  trade  in  the  four  principal  categories  of 
timber  products  entering  such  trade  in  1949  is  shown  on  a regional  basis 
in  figures  8 to  11.  These  charts  show  that  the  bulk  of  the  trade  in 
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FIG. 8- FREE  WORLD  TRADE  IN  WOOD  PULP,  1949 
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FIG.  9 -FREE  WORLD  TRADE  IN  NEWSPRINT  PAPER,  1949 
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FIG. 10-  FREE  WORLD  TRADE  IN  SOFTWOOD  LUMBER,  1949 
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FIG.  II-  FREE  WORLD  TRADE  IN  HARDWOOD  LUMBER,  1949 
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newsprint  paper  is  from  Canada  to  the  United  States®  Most  of  the  wood- 
pulp  trade  is  from  Canada  and  Europe  to  th©  United  States®  The  flow  of 
softwood,  lumber  is  more  diversified*  although  a large  volume  moves  from 
Canada  to  the  United  States  and  to  Europe®  The  flow  of  hardwood  lumber 
is  still  more  diversified*  with  free  Europe*  Free  Asia*  Africa  and 
South  America  participating  importantly. 

FREE  EUROPE  LIKELY  TO  NEED  ITS  OWN  OUTPUT 

Because  free  Europe  accounts  for  45-50  percent  of  the  volume  of  world 
trade  in  forest  products*  because  much  of  the  European  international 
trade  is  in  softwoods*  and  because  in  the  past  Europe  has  exported  a 
considerable  volume  of  forest  products  to  the  United  States*  it  will  be 
helpful  to  consider  more  closely  the  free  European  softwood  timber- 
supply  situation® 

Since  1935,  free  European  sawn  softwood  consumption  has  shrunk  by  a 
fifth®  Several  factors  have  contributed  to  this®  During  the  Nazi 
regime  the  cut  of  the  German-controlled  forests  exceeded  the  allowable 
cut  of  their  management  plans  in  order  to  support  the  German  military 
operations®  This  overcut  continued  during  the  first  years  of  occupa- 
tion® Accordingly*  the  restoration  of  German  forests  to  former  pro- 
ductivity requires  a reduction  in  annual  cut  for  an  extended  period® 

A parallel  situation  prevails  in  certain  other  countries®  It  is  expected 
that  within  one  to  three  decades  European  forests  will  again  be  able 
to  support  heavier  cutting®  A sharp  curtailing  of  the  output  of  timber 
products  in  some  exporting  countries  has  reduced  the  volume  of  exports 
available  to  other  countries*  even  though  the  proportion  of  the  output 
going  into  export  may  have  been  approximately  maintained® 

World  War  II  seriously  disrupted  European  imports  of  softwood  forest 
products.  The  considerable  volume  normally  imported  into  free  Europe 
from  the  countries  now  under  Conmunist  influence  have  been  greatly 
reduced*  although  strenuous  efforts  are  being  made  in  some  quarters 
to  renew  this  trade®  In  the  case  of  United  Kingdom,  dollar  shortages 
have  discouraged  imports  from  Canada®  The  net  results  of  this  reduced 
supply  of  softwood  timber  in  free  Europe  has  been  a sharp  increase  in 
the  price  of  softwood  forest  products  and  a reduction  in  consumption. 

Looking  ahead  to  I960  it  is  estimated  that*  even  assuming  a conservative 
rate  of  economic  growth  and  1950  prices*  the  requirement  for  all  in- 
dustrial wood  in  Europe  (excluding  USSR  but  including  satellite  coun- 
tries) is  expected  to  reach  6®9  billion  cubic  feet®  The  corresponding 
figure  for  1950  was  5*9  billion  cubic  feet.  Under  present  policies  and 
programs*  European  production  of  industrial  wood  by  that  time  will  not 
exceed  5»5  billion  cubic  feet®  From  this  it  would  appear  that*  for 
several  decades  at  least,  almost  the  entire  softwood  surplus  of  export- 
ing countries*  such  as  Sweden,  Finland*  and  Norway*  could  be  utilized 
within  Europe. 


UNITED  STATES  CAN  CONTINUE  TO  IMPORT  BUT 
EXPANSION  OF  EXPORTS  LIMITED  BY  DOMESTIC  NEEDS 

The  United  States  has  long  been  a net  importer  in  respect  to  pulpwood, 
wood pulp,  and  paper.  Up  to  about  1940 , however,  it  has  maintained  a 
net  export  balance  in  both  hardwood  and  softwood  lumber  (table  10)  , 

Now,  with  lumber  exports  sharply  reduced,  and  with  imports  higher  than 
in  any  earlier  period,  this  country  is  also  a net  importer  of  lumber© 
Imports  of  softwood  lumber  and  newsprint  paper  have  increased  parti- 
cularly sharply  since  World  War  II®  Since  1950  imports  of  softwood 
lumber  have  averaged  about  2,6  billion  board  feet  or  8 percent  of  domes- 
tic softwood  consumption.  In  the  sane  period  imports  of  newsprint  paper 
reached  about  5 million  tons  a year— 83  percent  of  consumption.  Our 
imports  of  both  of  these  items  come  chiefly  from  Canada,  as  does  our 
2-miliion  ton  import  of  woodpulp,  and  our  1®5ct29G  million  cord  import 
of  pulpwood.  Hardwood  Xumber—ef  which  imports  between  1950  and  1954 
averaged  236  million  board  feet  and  exports  130  million^eoB^rises  a 
much  smaller  volume  of  trade  than  softwood  lumber  and  pulp  and  paper 
products. 

Looking  to  the  future,  interest  centers  on  softwood  trad©.  Although 
important  segments  of  the  free  world  face  a shortage  in  softwood 
timber,  the  United  States  is  in  a favorable  position  with  respect  to 
supplies  from  undeveloped  regions.  Proximity  and  established  trade 
relations  might  enable  the  United  States  to  obtain  substantial  addi- 
tional amounts  annually  from  Canada  and  there  are  untapped  resources  in 
Interior  Alaska,  Suppleme ntary  supplies  from  these  sources  my  help  in 
meeting  expanding  needs  of  the  American  economy  in  the  years  ahead© 

Whether  the  United  States  will  be  able  to  increase  its  exports  of 
timber  products  to  help  meet  the  widespread  need  in  other  parts  of  the 
world  will  depend  on  the  relative  needs  of  its  own  expanding  economy. 
Domestic  requirements  as  estimated  for  1975  and  2000  will  tax  our  own 
supplies  to  the  utmost,  even  allowing  for  continued  imports,  at  present 
levels,  of  pulp  and  paper  and  other  special  items®  True,  we  hold  a 
dominant  position  in  the  free  world 9 s timber  economy  in  terms  of  forest 
area,  timber  volume,  productive  capacity,  and  output  of  timber  products. 
But  our  needs  are  great  and  will  grow  in  response  to  our  expanding 
population  and  other  factors.  Thus,  while  we  may  be  able  to  effect 
some  slight  increases  in  timber  products  for  needy  nations  it  is  un- 
likely that  we  will  be  able  to  expand  our  exports  to  any  substantial 
degree,  particularly  if  our  own  needs  are  as  great  as  expected, 

RELATION  OF  NORTH  AMERICAN  FOREST  RESOURCES 
TO  THOSE  OF  THE  FREE  WORLD  AND  WORLD 

A comparison  of  forest  resources  of  North  American  countries  is  presented 
in  table  11,  It  seemed  desirable  in  these  comparisons  to  rely  on  per- 
tinent statistics  for  the  different  countries,  appearing  in  other  sections 
of  this  report  which  are  more  or  less  similar  to  the  standards  adopted 
by  the  United  States  in  reporting  on  its  forest  resources.  However, 
comparison  of  resources  between  all  countries  and  regions  of  the  world 
must  be  on  the  basis  of  statistics  which  are  reasonably  comparable  for 
the  various  countries  considered.  Thus  World  Forest  Resource  statistics 
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Table  10. —United  States.;  Imports  and  exports  of 
principal jffpgest  products 


IMPORTS 


Year 

Softwood 

Hardwood 

All 

Newsprint 

Puljwood 

lumber 

lumber 

woodpulp 

paper 

Billion 

Billion 

Million 
tons ±7 

Million 

ton®!/ 

Million 

fed.  ft. 

bd.  ft. 

cords 

1925 

1.73 

0.11 

1.66 

1.45 

1.09 

1930 

1.15 

.0 4 

1.83 

2.28 

1.10 

1935 

O.38 

. 06 

1.93 

2.28 

1.04 

1940 

.61 

.12 

1.22 

2.76 

1.44 

19^9 

.88 

.16 

1.75 

2.67 

1.73 

1950 

3.1k 

.28 

2.39 

if.  86 

1.83 

1951 

2.26 

.25 

2.36 

4.96 

2.51 

1952 

2.27 

.21 

1.94 

5.03 

2.31 

1953 

2.53 

.23 

2.16 

5.00 

1-55 

195U 

2.85 

.21 

2.05 

it.99 

1.60 

EXPORTS 

1925 

2.19 

0.37 

0.04 

Q.02 

0.01 

1930 

1.91 

.42 

.05 

.01 

.13 

1935 

1.00 

• 31 

.17 

.02 

.02 

1940 

0.75 

.17 

.48 

.04 

.06 

1945 

.29 

.12 

.14 

.04 

.04 

1950 

.41 

.11 

.10 

.04 

.03 

1951 

.88 

.12 

.20 

.07 

.01 

1952 

• 57 

.16 

.21 

.11 

.02 

1953 

.51 

.13 

.16 

.05 

.01 

1954 

.58 

.13 

.44 

.14 

.04 

1 / 2*000  pounds. 
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as  published  by  the  Food  and  Agriculture  Organization  of  the  United 
Nations  are  used  for  this  purpose.  Because  F.A.Q.  used  different  stand- 
ards and  definitions,  the  North  American  data  used  in  world  comparisons 
is  somewhat  different  than  North  American  data  in  table  11  and  else- 
where in  the  Timber  Resource  Review. 

A partial  summary  of  these  world  statistics  by  count ry  and  region  is 
given  in  table  12.  Although  these  same  statistics  for  North  America  and 
the  free  world  appear  in  tables  8 and  9 they  are  duplicated  here  in  order 
that  significant  relationships  between  these  and  other  parts  of  the 
world  may  be  readily  apparent. 

United  States  Resources  in  Relation 
to  Those  of  North  America 

About  1.8  billion  acres  or  36  percent  of  the  land  area  of  North  America 
is  forested,  and  slightly  more  than  60  percent  (1.1  billion  acres)  of 
the  forested  area  is  considered  commercial  (table  11).  The  United  States 
and  Alaska  have  48  percent  of  the  commercial  forest  area,  Canada  48  per- 
cent and  Mexico  4 percent.  Whereas  the  United  States  has  a smaller 
acreage  of  softwoods  than  Canada  it  has  a greater  proportion  of  the  soft- 
wood volume— $2  percent  as  compared  to  45  percent  for  Canada.  Annual 
timber  growth  and  cut  are  also  much  higher  in  the  United  States  where 
both  growth  and.  cut  equal  approximately  70  percent  of  the  total  for  all 
of  North  America.  Canada  accounts  for  all  but  a small  fraction  of  the 
remainder  in  both  categories. 

North  American  Resources  in  Relation 
to  Those  of  the  Free  World 


Both  Latin  America  and  Africa  have  mors  forest  area  than  North  America. 
But  it  is  the  relative  distribution  of  the  softwood  resources  among 
nations  of  the  free  world  that  is  most  significant.  Whereas  North 
America  has  only  24  percent  of  the  forested  area  it  has  76  percent  of 
free  world's  softwood  forests,  about  64  percent  of  softwood  forests 
under  exploitation  and  about  70  percent  of  the  softwood  timber  volume  of 
forests  being  exploited.  These  and  other  relationships  are  shown  below 
and  in  table  12. 


Distribution  of  Free  World  Forest  Resources 


North  Latin  Free 
America  America  Europe 

Free 

Asia 

Pacific 

Area 

Africa  Total 

Total  forested  area 

24 

29 

4 

14 

3 

26 

100 

Softwood  types 

76 

4 

11 

7 

1 

1 

100 

Hardwood  types 

11 

35 

2 

16 

3 

33 

100 

Forests  under 

exploitation 

36 

10 

13 

25 

2 

14 

100 

Softwood  types 

64 

4 

25 

5 

1 

1 

100 

Hardwood  types 

23 

13 

7 

34 

3 

20 

100 

Timber  volumei/ 

34 

12 

11 

30 

1 

12 

100 

Softwood 

70 

4 

21 

4 

1 

© 0 

100 

Hardwood 

15 

16 

6 

43 

2 

18 

100 

i/  On  forests  under  exploitation. 
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Table  11. --Forest  resources  of  North  America,  1953 


Country 

: Total 

: land 

: area 

Forest  land 

Total 
forest 
land  ' 

Commercial 

Non- 

commercial 

Total  . 

Softwood  ; 

Hardwood 

Million 

Million 

Million 

Million 

Million 

Million 

acres 

acres 

acres 

acres 

acres 

acres 

United  States 

1,903 

648 

484 

230 

254 

164 

Alaskai/ 

3 66 

136 

44 

33 

11 

92 

Canada?/ 

2,218 

951 

529 

396 

133 

422 

Mexico 

48? 

64 

49 

16 

33 

15 

North  America 

4,974 

1,799 

1,106 

675 

431 

693 

Country 

All  species 

Timber  volume 2/ 

: Softwood  : Hardwood 

Net  annual 
timber 
growthz/ 

Timber  cutii/ 

Billion 

Billion 

Billion 

Billion 

Billion 

cu . f t . 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

United  States 

498 

337 

161 

14.2 

10.7 

Alaskai/ 

50 

4l 

9 

1.0 

(5/> 

Canada?/ 

397 

328 

69 

SA.5 

3.6 

Mexico 

59 

19 

40 

0.5 

0.7 

North  America 

1,004 

725 

279 

20.2 

15.1 

1 / Combines  Coastal  and  Interior  Alaska. 

2 / Excludes  Labrador. 

3 / On  commercial  forest  land. 

4/  Of  growing  stock  on  commercial  forest  land. 

5 / Less  than  0.05  billion. 

6/  Questionable  estimate.  Growth  on  areas  not  under  exploitation  is  probably 
less  than  on  areas  now  being  exploited.  If  the  stands  were  comparable,  total 
growth  on  commercial  forest  land  would  be  about  6.6  billion  cubic  feet.  The  esti- 
mate shown  is  about  halfway  between  these  two  extremes . 
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Table  IS. — Forest  resources  of  the  world,  195 3 : 
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Thus,  with  such  a large  share  of  softwood  resources.  North  American 
countries  and  particularly  the  United  States  occupy  a dominant  position 
in  the  free  world's  timber  economy.  The  United  States  alone  has  nearly 
40  percent  of  the  softwood  area  under  exploitation  in  the  free  -world. 

It  stands  first  among  the  nations  of  the  world  as  a producer  of  indus- 
trial timber  products.  Its  output  in  1952  was  60  percent  greater  than 
that  of  free  Europe  and  more  than  3 times  that  of  Canada. 

The  bulk  of  the  hardwood  forests  are  in  Latin  America  and  Africa  but 
these  are  not  yet  widely  exploited. 

North  American  and  Free  World  Resources  in  Relation 
to  Those  of  the  World 


The  following  tabulation  and  figure  12  give  at  a glance  the  relative 
distribution  of  the  world's  forest  resources. 


Distribution  of  World  Forest  Resources 


North  America 

Free  World 

Soviet  Bloc 

Percent 

Percent 

Percent 

Total  forested  area 

19 

78 

22 

Softwood  types 

37 

48 

52 

Hardwood  types 

10 

92 

8 

Forests  under  exploitation 

22 

66 

34 

Softwood  types 

31 

48 

52 

Hardwood  types 

18 

80 

20 

Timber  volume!/ 

22 

64 

36 

Softwood 

30 

42 

58 

Hardwood 

13 

90 

10 

1/  On  forests  under  exploitation. 

North  America  and  the  Soviet  Bloc 

have 

about  equal  proportions 

of  the 

forested  area  of  the  world.  The  free  world  has  nearly  four-fifths  of 
the  total®  The  free  world  also  has  about  two-thirds  of  the  forest  area 
under  exploitation  and  timber  volume  on  such  areas. 

The  softwood  resources  are  largely  confined  to  North  America  and  the 
Soviet  Bloc  of  countries®  In  comparison  with  North  America  and  in  fact 
the  entire  free  world,  the  Soviet  countries  have  a sizable  margin  in 
all  softwood  resource  categories.  With  only  22  percent  of  the  world 
forest  area  they  control  more  than  half  of  the  softwood  forest  area 
and  58  percent  of  the  softwood  timber  volume  on  areas  under  exploi- 
tation. 

Softwoods  are  in  great  demand  in  most  parts  of  the  world  and  are 
generally  in  short  supply,  especially  in  free  Europe.  At  the  present 
rate  of  cutting  the  softwoods  of  free  Europe  could  in  all  probability 
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Fig.  12  - Forest  land  area  of  the  world  - 9. 5 billion  acres. 
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be  fully  utilized  there  and  more  too  if  additional  supplies  were  forth” 
coming.  The  situation  may  be  eased  in  time  as  more  of  the  forest  area 
is  made  accessible  and  as  growing  stock  resources  in  countries  depleted 
by  war  are  built  back  to  former  levels®  The  free  European  softwood 
timber  supply  situation  might  also  be  considerably  relieved,  if  economic 
factors  ad  government  policy  should  permit  a substantial  resumption 
of  imports  from  Soviet  countries# 

The  United  States  appears  to  be  in  a favorable  position  t©  tak©  care 
of  its  own  needs  but  may  lack  any  substantial  margin  for  export# 

Canada*  on  the  other  hand*  may  well  be  able  to  considerably  expand 
its  exports  to  the  United  States  and  other  countries  since  it  has  large 
untapped  timber  resources  and  as  yet  relatively  little  local  demand. 

The  Soviet  softwood  resources  are  not  yet  being  cut  as  heavily  as  those 
of  the  free  world®  With  more  than  half  of  the  softwood  area  and  timber 
volume*  the  Soviet  countries  provide  only  40  percent  of  the  world !s 
softwood  timber  cut®  Before  World  War  II  Soviet  countries*  particularly 
European  Russia*  contributed  substantially  to  international  timber  trade® 

However*  Soviet  softwood  resources  are  not  likely  to  enter  world  trade 
on  the  scale  that  might  be  inferred  from  the  statistics  on  their  magni- 
tude, Much  of  the  Soviet  Bloc  softwood  resource  is  situated  in  the 
very  cold  and  relatively  inaccessible  north  country®  High  costs  of 
logging  and  transportation  may  keep  a considerable  part  of  this  re- 
source economically  inaccessible  for  & long  time.  Furthermore*  it  is 
possible  that  the  expanding  economies  of  the  Soviet  countries  will 
require  most  of  the  timber  that  can  b©  economically  harvested  and 
processed® 

All  in  all*  despite  the  vast  extent  of  Soviet  softwood  forests*  it  is 
unlikely  that  any  substantial  volume  of  Soviet  timber  would  reach 
markets  in  the  United  States  even  though  trade  between  the  Soviet  Bloc 
and  free  world  countries  were  unrestricted®  In  any  event  timber 
products  from  the  United  States  should  be  able  to  compete  in  other 
parts  of  the  world  with  similar  products  from  Soviet  countries* 
should  other  factors  favor  an  expansion  of  timber-products  export  from 
this  country® 
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Regions  and  Sections  used  in  the  Timber  Resource  Review 
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Of  the  78  tables  presented  here*  the  first  19  give  detailed  statistics 
for  individual  States®  The  others  contain  basic  statistics  for  regions 
and  sections*  In  addition*  various  summaries  of  these  are  included  in 
appropriate  chapters  of  the  report*  Tables  presenting  statistics  on 
ownership  have  not  been  brought  together  in  one  group  but  are  in  order 
according  to  subject  matter*  such  as  area*  volume*  protection*  planting* 
and  productivity  of  cutover  lands® 

State  Tables 


Table  No»  Pag®  Wo® 

Area 

1 Land  area  of  the  United  States  and  Coastal  Alaska*  1-2 

by  major  classes  of  land*  and  by  section*  region* 

and  State*  January  1*  1953  (Comparable  to  Table  1* 

Basic  Forest  Statistics  for  the  United  States* 

January  1945#  revised  September  1950) 

2 Commercial  forest  land  area  in  the  United  States  and  3-4 

Coastal  Alaska*  by  stand-siz®  class*  and  by  section* 
region*  and  State*  January  1*  1953  (Comparable  to 

Table  2*  Basic  Forest  Statistics  for  the  United 
States*  January  1945*  revised  September  1950) 

3 Commercial  forest  land  area  in  th©  United  States  and  5-6 

Coastal  Alaska*  by  ownership  class*  and  by  section* 
region*  and  State*  January  1*  1953  (Comparable  to 

Table  5#  Basic  Forest  Statistics  for  the  United 
States*  January  1945#  revised  September  1950) 

4 Commercial  forest  land  area  in  private  ownership  in  7 

the  United  States  and  Coastal  Alaska  and  number  of 

private  owners*  by  size  class  of  owner  and  by  State* 

1953 

5 Commercial  forest  land  area  in  private  ownership  in  8 

th®  United  States  and  Coastal  Alaska  and  number  of 

private  owners  by  type  of  ownership  and  by  State* 

1953 

Volume 

6 Net  volume  of  live  sawtimber  in  sawtimber  stands  and  9-10 
other  stands*  and  net  volume  of  s&lvable  dead  saw- 

timber*  on  commercial  forest  land  in  th©  United 
States  and  Coastal  Alaska,  by  softwoods  and  hardwoods* 
and  by  section*  region*  and  State*  January  1*  1953 
(Comparable  to  Table  3*  Basic  Forest  Statistics  for 
th©  United  States*  January  1945#  revised  September 
1950)  - Board  Feet 


Table  No. 


Page  No. 


Volume  (continued) 

7 Net  volume  of  live  sawtimber  on  commercial  forest  11-13 

land  in  the  United  States  and  Coastal  Alaska  by- 
species  group,  and  by  section,  region,  and  State, 

January  1,  1953  (Comparable  to  Table  10,  Basic 
Forest  Statistics  for  the  United  States,  January 
1945,  revised  September  1950)  - Board  Feet 

S Net  volume  of  growing  stock  on  commercial  forest  14  - 15 

land  in  the  United  States  and  Coastal  Alaska,  by 
class  of  material  and  softwoods  and  hardwoods, 
and  by  section,  region,  and  State,  January  1,  1953 
(Comparable  to  Table  4»  Basic  Forest  Statistics  for 
the  United  States,  January  1945,  revised  September 
1950)  - Cubic  Feet 

9 Net  volume  of  growing  stock  on  commercial  forest  16 

land  in  Eastern  United  States  by  class  of  material, 
and  by  section,  region,  and  State,  January  1, 

1953  - Cords 


10  Net  volume  of  growing  stock  on  commercial  forest 
land  in  the  United  States  and  Coastal  Alaska  by 
species  group,  and  by  section,  region,  and  State, 
January  1,  1953  - Cubic  Feet  and  Cords 

11  Net  volume  of  growing  stock  and  live  sawtimber 

on  commercial  forest  land  in  the  United  States  and 
Coastal  Alaska,  by  ownership  class,  and  by  section, 
region,  and  State,  January  1,  1953  (Comparable  to 
Table  6,  Basic  Forest  Statistics  for  the  United 
States,  January  1945,  revised  September  1950)  - 
Cubic  Feet  and  Board  Feet 


17  - 19 


20  - 21 


Net  annual  growth  of  growing  stock  and  live  saw- 
timber  on  commercial  forest  land  in  the  United 
States  and  Coastal  Alaska,  by  softwoods  and  hard- 
woods, and  by  section,  region,  and  State,  1952 
(Comparable  to  Table  7,  Basic  Forest  Statistics 
for  the  United  States,  January  1945,  revised 
September  1950)  - Cubic  Feet»  Board  Feeta  and 
Cords 


22  - 23 


Table  Mo 


Utilisation 

13  Timber  products  output  in  the  United  States  and 
Coastal  Alaska,  by  selected  products  and  softwoods 
and  hardwoods,  and  by  section,  region,  and  State 

of  origin,  1952  - Board  Feets  Cords^  and  Cubic  Feet 

14  Timber  cut  from  live  sawtimfoer  on  commercial  forest 
land  in  the  United  States  and  Coastal  Alaska,  by 
selected  products  and  softwoods  and  hardwoods,  and 
by  section,  region,  and  State  of  origin,  1952  - 
Board  Feet 

15  Timber  cut  from  growing  stock  on  commercial  forest 
land  in  the  United  States  and  Coastal  Alaska,  by 
selected  products  and  softwoods  and  hardwoods, 

and  by  section,  region,  and  State  of  origin,  1952  - 
Cubic  Feet 


Protection  and  losses 


16  Commercial  and  noncommercial  forest  land  requiring 
protection  from  fire  in  the  United  States  and 
Coastal  Alaska,  and  status  of  protection  by  owner- 
ship class  and  by  section,  region,  and  State,  1952 

17  Annual  mortality  of  live  sawtimber  and  growing 
stock  on  commercial  forest  land  in  the  United 
States  and  Coastal  Alaska,  by  cause,  by  section, 
region,  and  State,  and  by  softwoods  and  hardwoods, 
1952  - Cubic  Feet  and  Board  Feet 

Planting 

18  Area  of  acceptable  plantations  on  commercial  and 
noncommercial  forest  land  and  area  of  shelterbelts 
in  continental  United  States  by  ownership  class, 
and  by  section,  region,  and  State,  June  30,  1952 

19  Plantabl®  area  of  commercial  and  noncommercial 
forest  land  and  needed  shelterbelt  plantings  in 
continental  United  States,  by  ownership  class, 

and  by  section,  region,  and  State,  January  1,  1953 

Sectional  and  Regional  Tables 

.Area 

20  Coamercisl  forest  land  area  in  the  United  States 
and  Coastal  Alaska  by  stand-sia®  class,  degree  of 
stocking,  and  section  and  region,  January  1,  1953 


Table  No 


Page  No 


Area  (continued) 

21  Commercial  forest  land  area  in  the  United  States  3& 

and  Coastal  Alaska,  by  major  forest  type  groups, 

and  by  section  and  region,  January  1,  1953 

22  Commercial  forest  land  area  in  the  United  States  39  - 40 

and  Coastal  Alaska  by  ownership  class,  section 

and  region,  and  stand-size  class,  January  1,  1953 

23  Commercial  forest  land  area  in  private  ownership  41-42 

in  the  United  States  and  Coastal  Alaska  by  size 

class,  and  by  section  and  region,  and  type  of 
ownership,  1953 

24  Commercial  forest  land  area  in  private  ownership  43 

in  the  United  States  and  Coastal  Alaska,  number 

of  owners,  average  size  of  ownerships,  and  size 
class  of  owner  by  section  and  region,  1953 

Volume 


25 


26 


27 


28 


Net  volume  of  live  sawtimber  on  commercial  forest  44-45 
land  in  the  United  States  and  Coastal  Alaska  by 
ownership  class,  section  and  region,  and  by  soft- 
woods and  hardwoods,  January  1,  1953  - Board  Feet 

Net  volume  of  live  sawtimber  on  commercial  forest  46 

land  in  Eastern  United  States  by  species  group, 
and  by  section  and  region,  January  1,  1953 
(Comparable  to  regional  totals  of  Table  10,  Basic 
Forest  Statistics  for  the  United  States,  January 
1945,  revised  September  1950)  - Board  Feet 

Net  volume  of  live  sawtimber  on  commercial  forest  46 

land  in  Western  United  States  and  Coastal  Alaska 
by  species  group,  and  by  section  and  region, 

January  1,  1953  (Comparable  to  Table  10,  Basic 
Forest  Statistics  for  the  United  States,  January 
1945 t revised  September  1950)  - Board  Feet 

Net  volume  of  live  sawtimber  on  commercial  forest  47 

land  in  Eastern  United  States  by  section,  and 
region,  and  species  group  and  diameter  class, 

January  1,  1953  - Board  Feet 


29  Net  volume  of  live  softwood  sawtimber  on  commercial  IS 

forest  land  in  Western  United  States  and  Coastal 
Alaska,  by  species  group  and  diameter  class,  and 
by  section  and  region,  January  1,  1953  - Board  Feet 


Table  Mo 


Volume  (continued) 

30  Met  volume  of  growing  stock  on  commercial  forest 
land  in  Eastern  United  States  by  section  and 
region*  and  species  group  and  diameter  class* 
January  1,  1953  ” Cords 

31  Met  volume  of  growing  stock  on  commercial  forest 
land  in  the  United  States  and  Coastal  Alaska  by 
ownership  class*  section  and  region,  and  by  soft- 
woods and  hardwoods,  January  1*  1953  - Cubic  Feet 

32  Net  volume  of  all  timber  on  commercial  forest 
land  in  the  United  States  and  Coastal  Alaska  by 
class  of  material,  section  and  region*  and  by  soft- 
woods and  hardwoods*  January  1*  1953  - Cubic  Feet 

Growth 

33  Met  annual  growth  of  live  sawtimber  on  commercial 
forest  land  in  Eastern  United  States  by  species 
group*  and  by  section  and  region*  1952  - Board  Feet 

34  Met  annual  growth  of  live  sawtimber  on  commercial 
forest  land  in  Western  United  States  and  Coastal 
Alaska*  by  species  group*  and  by  section  and 
region*  1952  - Board  Feet 

35  Met  annual  growth  of  growing  stock  on  commercial 
forest  land  in  Eastern  United  States*  by  species 
group  and  by  section  and  region,  1952  - Cubic  Feet 

and  Cords 

36  Met  annual  growth  of  growing  stock  on  commercial 

forest  land  in  Western  United  States  and  Coastal 
Alaska*  by  species  group*  and  by  section  and 
region*  1952  - Cubic  Feet 

Utilisation 

37  Output  and  source  of  timber  products  in  the  United 
States  and  Coastal  Alaska*  by  product  and  by  soft- 
woods and  hardwoods*  1952  - Board  Fe®ta  Cordsa 

Pieces,  etc* 

38  Timber  products  output  in  the  United  States  and 
Coastal  Alaska*  by  product*  by  section  and  region 
of  origin  and  by  softwoods  and  hardwoods*  1952  - 
Board  Feet,  Cordafl  Pieces,, 


Table  No. 


Utilization  (continued) 


Page  No. 


39  Timber  products  output  from  roundwood  and  plant  60-61 

residues  in  the  United  States  and  Coastal  Alaska, 

by  section,  region  of  origin,  and  by  softwoods  and 
hardwoods,  1952  - Board  Feet,  Cords,  and  Cubic  Feet 

40  Timber  products  output  from  roundwood  in  the  United  62  - 63 

States  and  Coastal  Alaska,  by  section,  region  of 

origin,  and  by  softwoods  and  hardwoods,  1952  - 
Cubic  Feet 

41  Timber  products  output  from  growing  stock  on  64  - 65 

commercial  forest  land  in  the  United  States  and 

Coastal  Alaska,  by  section,  region  of  origin,  and 
by  softwoods  and  hardwoods,  1952  - Cubic  Feet 

42  Timber  cut  on  commercial  forest  land  in  the  United  66 

States  and  Coastal  Alaska,  by  product,  and  by  class 

of  material,  1952  - Cubic  Feet  and  Board  Feet 

43  Timber  cut  for  all  products  on  commercial  forest  6? 

land  in  the  United  States  and  Coastal  Alaska,  by 

class  of  material,  and  by  section  and  region  of 
origin,  1952  - Cubic  Feet  and  Board  Feet 

44  Timber  cut  for  all  products  from  live  sawtimber  68 

and  growing  stock  on  commercial  forest  land  in 

the  United  States  and  Coastal  Alaska,  by  section 
and  region  of  origin,  and  by  softwoods  and  hard- 
woods, 1952  - Cubic  Feet  and  Board  Feet 

45  Timber  cut  from  live  sawtimber  and  growing  stock  69 

on  commercial  forest  lard  in  th©  United  States 

and  Coastal  Alaska,  by  product,  and  by  softwoods 
and  hardwoods,  1952  (Comparable  to  Table  9,  Basic 
Forest  Statistics  for  the  United  States,  January 
1945*  revised  September  1950)  - Cubic  Feet  and 
and  Board  Feet 

46  Timber  cut  from  live  sawtimber  on  commercial  forest  70  - 73 
land  in  the  United  States  and  Coastal  Alaska,  by 

product,  and  by  section,  region  of  origin,  and 
softwoods  and  hardwoods,  1952  - Board  Feet  and 
Cubic  Feet 


47  Timber  cut  for  all  product©  from  live  sawtimber  on 
commercial  forest  land  in  Eastern  United  States, 
by  species  group  and  by  section  and  region  of 
origin,  1952  - Board  Feet  and  Cubic  Feet 


74 


Table  Mo, 


Page  Mo 


Utilization  (continued) 


48 


49 


50 


51 


52 


53 


54 


55 


Timber  cut  for  all  products  from  live  sawtimber  75 

on  commercial  forest  land  in  Western  United  States 
and  Coastal  Alaska,  by  species  group,  and  by  section 
and  region  of  origin,  1952  - Board  Feet  and  Cubic 
Feet 


Timber  cut  from  growing  stock  on  commercial  forest  76  - 77 
land  in  the  United  States  and  Coastal  Alaska,  by 
product,  section  and  region  of  origin,  and  by 
softwoods  and  hardwoods,  1952  - Cubic  Feet 

Timber  cut  from  growing  stock  on  commercial  forest  78 

land  in  Eastern  United  States,  by  product,  by 
section  and  region  of  origin,  and  by  softwoods 
and  hardwoods,  1952  - Cords 

Timber  cut  for  all  products  from  growing  stock  on  79 

commercial  forest  land  in  Eastern  United  States, 
by  species  group,  and  by  section  and  region  of 
origin,  1952  - Cubic  Feet  and  Cords 

Timber  cut  for  all  products  fro®  growing  stock  on  80 

commercial  forest  land  in  Western  United  States 
and  Coastal  Alaska,  by  species  group  and  by 
section  and  region  of  origin,  1952  - Cubic  Feet 

Total  volume  of  plant  residues  produced  in  the  81 

United  States  and  Coastal  Alaska  from  primary 
manufacturing,  by  industry,  kind  of  material, 
and  by  section  and  region,  1952  - Cubic  Feet 


Volume  of  plant  residues  from  primary  m&mxfactur-  82  - 8 3 
ing  used  in  the  United  States  and  Coastal  Alaska, 
by  industry  source  and  type  of  use,  and  by  section 
and  region,  1952  - Cubic  Feet 

Volume  of  logging  residues  and  unused  plant  resi-  84 

dues  from  primary  manufacturing  in  the  United 
States  and  Coastal  Alaska,  by  industry  source  and 
kind  of  material,  and  by  section  and  region,  1952  - 

Cubic  Feet 


Comparison  of  growth  and  timber  cut 

56  Comparison  of  net  annual  growth  with  timber  cut  from  85 

growing  stock  and  live  sawtimber  on  comaercial 
forest  land  in  the  United  States  and  Coastal  Alaska, 
by  species  group,  1952  - Cubic  Feet  and  Board  Feet 


Table  No 


Page  No 


Comparison  of  growth  and  timber  cut  (continued) 

57  Comparison  of  net  annual  growth  with  timber  cut  86 

from  live  sawtimber  on  commercial  forest  land  in 

the  United  States  and  Coastal  Alaska,  by  soft- 
woods and  hardwoods,  and  by  section  and  region, 

1952  - Board  Feet 

58  Comparison  of  net  annual  growth  with  timber  cut  8? 

from  live  sawtimber  on  commercial  forest  land  in 
Eastern  United  States,  by  species  group,  and  by 

section  and  region,  1952  - Board  Feet 

59  Comparison  of  net  annual  growth  with  timber  cut  88 

from  live  sawtimber  on  commercial  forest  land  in 
Western  United  States  and  Coastal  Alaska,  by 

species  group,  and  by  section  and  region,  1952  - 
Board  Feet 

60  Comparison  of  net  annual  growth  with  timber  cut  89 

from  growing  stock  on  commercial  forest  land  in 

the  United  States  and  Coastal  Alaska,  by  soft- 
woods, and  hardwoods,  and  by  section  and  region, 

1952  - Cubic  Feet 

61  Comparison  of  net  annual  growth  with  timber  cut  90 

from  growing  stock  on  commercial  forest  land  in 

Eastern  United  States,  by  species  group,  and  by 
section  and  region,  1952  - Cubic  Feet 

62  Comparison  of  net  annual  growth  with  timber  cut  91 

from  growing  stock  on  commercial  forest  land  in 

Western  United  States  and  Coastal  Alaska,  by 
species  group,  and  by  section  and  region,  1952  - 
Cubic  Feet 

Protection  and  losses 

63  Area  burned  on  commercial  and  noncommercial  forest  92 

land  requiring  protection  in  the  United  States  and 
Coastal  Alaska,  by  ownership  class,  and  by  section 

and  region,  1952 

64  Annual  mortality  of  growing  stock  and  live  sawtimber  93 

on  commercial  forest  land  in  the  United  States  and 
Coastal  Alaska,  by  softwoods  and  hardwoods,  by 

cause,  and  by  section  and  region,  1952  - Cubic  Feet 
and  Board  Feet 


Table  No 


Page  No 


Protection  and  losses  (continued) 

65  Mortality  in  1952,  and  estimated  growth  loss  and  94 

growth  impact  of  damage  to  growing  stock  and  live 
sawtimber  during  1952,  on  commercial  forest  land 

in  the  United  States  and  Coastal  Alaska,  by  cause, 
and  by  section  and  region  - Cubic  Feet  and  Board  Feet 

66  Mortality  from  disease  in  1952,  and  estimated  95 

growth  loss  and  growth  impact  of  damage  to  grow- 
ing stock  and  live  sawtimber  during  1952,  on 
commercial  forest  land  in  the  United  States  and 

Coastal  Alaska,  by  type  of  disease,  and  by  section 
and  region  - Cubic  Feet  and  Board  Feet 

67  Mortality  from  insects  in  1952,  and  estimated  % 

growth  loss  and  growth  impact  of  damage  to  grow- 
ing stock  and  live  sawtimber  during  1952,  on 
commercial  forest  land  in  the  United  States  and 

Coastal  Alaska  by  groups  of  insects  and  by  section 
and  region  - Cubic  Feet  and  Board  Feet 

6S  Mortality  from  weather,  animals,  and  miscellaneous  97 

causes  in  1952,  and  estimated  growth  loss  and  growth 
impact  of  damage  to  growing  stock  and  live  sawtimber 
during  1952,  on  commercial  forest  land  in  the  United 
States  and  Coastal  Alaska,  by  section  and  region  - 
Cubic  Feet  and  Board  Feet 

69  Growth  impact  of  damage  by  fire  to  growing  stock  93 

during  1952  on  commercial  forest  land  in  the  United 
States  and  Coastal  Alaska,  by  ownership  class,  and 

by  section  and  region  - Cubic  Feel- 

Productivity  of  cutover  lands 

70  Productivity  of  recently  cut  commercial  forest  99 

land  in  the  United  States  and  Coastal  Alaska,  by 

type  of  ownership,  size  class  of  private  owner- 
ship and  by  section  and  region,  1953 

71  Productivity  of  recently  cut  commercial  forest  100  - 101 

land  in  the  United  States  and  Coastal  Alaska,  by 
stand-size  class  and  by  section,  region,  and 

ownership  class,  1953 

72  Productivity  of  recently  cut  privately  owned  102 

commercial  forest  land  in  continental  United 

States  by  type  of  ownership  and  size  class  and 
by  section,  1953 


Table  No*  Page 

Productivity  of  cutover  lands  (continued) 

73  Productivity  of  recently  cut  cormnercial  forest  103  - 

land  in  the  United  States  and  Coastal  Alaska,  by 

size  class  of  primary  forest  products  harvested 
and  by  section,  region,  and  ownership  class,  1953 

74  Productivity  of  recently  cut  commercial  forest  105  - 

land  in  the  United  States  and  Coastal  Alaska,  by 

region,  forest  type  group,  and  ownership  class, 
and  by  elements  of  the  combined  productivity 
class,  1953 

Projected  requirements 

75  Estimated  domestic  consumption,  domestic  output  113 

of  timber  products,  and  domestic  timber  cut  in 

the  United  States  and  Coastal  Alaska  by  softwoods 
and  hardwoods,  1952,  and  projected  lower  level 
domestic  requirements,  output,  and  timber  cut, 

1975  and  2000  - Board  Feet;,  Cubic  Feet,  Cords, 

Pieces^  etc. 

76  Estimated  domestic  consumption,  domestic  output  114 

of  timber  products,  and  domestic  timber  cut  in 

the  United  States  and  Coastal  Alaska,  by  product 
groups  and  softwoods  and  hardwoods,  1952,  and 
projected  levels  of  domestic  requirements,  out- 
put, and  timber  cut,  1975  and  2000  - Cubic  Feet, 

Board  Feete  and  Cords 

Miscellaneous 

Proportion  of  area  in  ownerships  in  the  United  115 

States  and  Coastal  Alaska  on  which  some  stand 
improvement  is  being  done  on  commercial  forest 
land  other  than  recently  cut  areas,  by  ownership 
class  and  size  class  of  private  ownership,  and 
by  section  and  region,  1953 

78  Estimate  of  employment  and  income  connected,  with  116 

the  timber  resource  in  the  United  States,  1952 


No. 


104 


112 
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Table 


1, - -Land  area  of  the  United  States  and  Coastal  Alaska,  by. major  classes  of  land,  and  by  section,  region,  and  State,  January  1,  1933 
(Comparable  to  Table  1,  Basic  Forest  Statistics  for  the  United  States,  January  1945,  revised  September  1950) 


i/ 


Section,  region, 
and  State 


North: 

New  England: 
Connecticut 
Maine 

Massachusetts 
New  Hampshire 
Rhode  Island 
Vermont 

Total 

Middle  Atlantic: 
Delaware 
Maryland 
New  Jersey 
New  York 
Pennsylvania 
West  Virginia 

Total 

Lake  States: 

Michigan 

Minnesota 

Wisconsin 

Total 

Central : 

Illinois 

Trtdl  nnfl 

Iowa 

Kentucky 

Missouri 

Ohio 

Total 

Plains: 

Kansas 
Nebraska 
North  Dakota 
Oklahoma  (West) 
South  Dakota  (East) 
Texae  (West) 

Total 

Total,  North 
South: 

South  Atlantic: 

North  Carolina 
South  Carolina 
Virginia 


Total 

Southeast : 

Alabama 

Florida 

Georgia 

Mississippi 

Tennessee 

Total 

West  Gulf: 
Arkansas 
Louisiana 
Oklahoma  (East) 
Texas  (East) 


Total 

lang, 

area=/ 

Forest  land 

Cropland 

famai/ 

Pasture  and  range!/  : 

Total 

Commercial 

Noncommercial  , 

Total 

In 

farms 

Not  in  : Other—/ 

farms  t 

: Productive:  Unproductive!/ 

Total  : but  : Total  :Reserved :Unreserved 

: reserved  : : : 

Thoisand  Thousand  Thousand  Thousand  Thousand  Thousand  Thousand  Thousand  Thousand  Thousand  Thousand  Thousand  Thousand 
acres  acres  acres  acres  acres  acres  acres  acres  acres  acres  acres  acres  acres 

3,135 

1,990 

1,973 

17 

11 

6 

6 

369 

286 

286 

490 

19,866 

17,088 

16,601 

487 

l64 

323 

23 

300 

1,186 

494 

494 

1,098 

5,035 

3,288 

3,259 

29 

18 

11 

11 

473 

296 

296 

978 

5*771 

4,848 

4,682 

166 

25 

l4l 

62 

79 

349 

250 

250 

324 

677 

434 

430 

4 

4 

55 

38 

38 

150 

5,938 

3,730 

3,713 

17 

10 

7 

L_ 

937 

971 

971 

300 

40,422 

31,378 

30,658 

720 

232 

488 

85 

4 03 

3,369 

2,335 

2,335 

3,340 

1,266 

454 

448 

6 

6 

6 

463 

100 

100 

7/249 

I/6.363 

2,920 

2,897 

23 

20 

3 

3 

1,838 

798 

798 

-^807 

4,814 

1,958 

1,910 

48 

17 

31 

31 

930 

286 

286 

1,640 

30,684 

14,450 

12,002 

2,448 

2,377 

71 

71 

6,906 

4,705 

4,705 

4,623 

28,829 

15,205 

15,108 

97 

97 

6,834 

2,922 

2,922 

3,868 

15,411 

9,907 

9,860 

47 

4l 

6 

6 

1,567 

3,113 

3,113 

824 

37,367 

44,894 

42,225 

2,669 

2,552 

117 

117 

18,538 

11,924 

11,924 

12,011 

36,494 

19,322 

18,849 

473 

272 

201 

5 

196 

9,061 

3,084 

3,084 

5,027 

51,206 

19,344 

18,098 

1,246 

428 

818 

7 

611 

20,901 

4,178 

4,178 

6,783 

35,011 

16,535 

16,325 

210 

18 

192 

20 

172 

10,718 

4,619 

4,619 

3,139 

122,711 

55,201 

53,272 

1,929 

718 

1,211 

32 

1,179 

40,680 

11,881 

11,881 

14,949 

35,798 

3,993 

3,938 

55 

46 

9 

9 

21,351 

4,856 

4,856 

5,598 

23,171 

4,103 

4,045 

58 

58 

11,777 

3,518 

3,518 

3,773 

35,869 

2,510 

2,505 

5 

5 

22,905 

6,875 

6,875 

3,579 

25,513 

11,497 

11,446 

51 

51 

6,336 

6,961 

6,961 

719 

44,305 

15,177 

15,064 

113 

37 

76 

76 

13,651 

11,506 

n,i4o 

366 

3,971 

26,240 

5,446 

5,396 

50 

50 

11,330 

5,111 

5,iu 

4,353 

190,896 

42,725 

42,394 

332 

247 

85 

85 

87,350 

38,827 

38,461 

366 

21.993 

52,549 

1,668 

1,664 

4 

4 

27,919 

22,362 

17,784 

4,578 

600 

49,064 

1,482 

1,480 

2 

2 

22,377 

24,605 

22,815 

1,790 

600 

44,836 

433 

4i4 

19 

3 

16 

16 

26,693 

11,670 

10,525 

1,145 

6.o4o 

34,382 

4,302 

650 

3,652 

10 

3,642 

3,642 

12,428 

14,233 

13,234 

999 

3,419 

42,364 

776 

684 

92 

3 

89 

89 

19,004 

22,184 

12,700 

9,484 

400 

150,005 

26,000 

600 

25,400 

4 

25,396 

4l 

25,355 

29,405 

83,173 

75,173 

8,000 

11,427 

373,200 

34,661 

5,492 

29,169 

26 

29,143 

4i 

29,102 

137.826 

178,227 

152,231 

25,996 

22,486 

814,596 

20S.860 

174,041 

34,019 

3,775 

31,044 

158 

30,886 

287,763 

243,194 

216,832 

26.362 

74,7.79. 

31,422 

19,513 

18,976 

537 

335 

202 

18 

184 

6,966 

1,790 

1,790 

3,153 

19,395 

11,943 

11,891 

52 

49 

3 

3 

4,892 

984 

984 

1,576 

25,532 

15,832 

15,285 

547 

284 

263 

21 

242 

4.225 

3,943 

3,943 

1,532 

76,349 

47.288 

46,152 

1,136 

668 

468 

39 

42S 

16,083 

6,717 

6,717 

6,261 

32,690 

20,771 

20,756 

15 

5 

10 

10 

7,123 

3,305 

3,305 

1,491 

34,726 

23,047 

21,519 

1,528 

74 

1,454 

186 

1,268 

2,388 

4,863 

4,332 

531 

4,430 

37,429 

24,057 

23,969 

88 

18 

70 

70 

9,214 

2,458 

2,458 

1,700 

30,239 

16,473 

l6,44o 

33 

33 

7,368 

3,884 

3,884 

2,514 

26,750 

32,558 

12,301 

257 

257 

7,064 

4,513 

4,513 

2,615 

161,836 

96,906 

94,985 

1,921 

387 

1,534 

186 

1,348 

33,157 

19,023 

18,492 

531 

12,750 

33,712 

19,346 

19,292 

54 

51 

3 

3 

7-182 

4,057 

4,057 

3,127 

28,904 

15,990 

15,899 

91 

84 

7 

7 

3,854 

3,956 

2,956 

1,000 

5,104 

9,798 

6,027 

5,257 

770 

20 

750 

10 

740 

1,270 

1,828 

1,828 

673 

18,643 

11,708 

-.U---7Q3 

5 

? 

.. 

3,787 

,—b  IffL 

1,225 

Total 


760 


750  14,229  13,628  12,628 


10,129 


Total,  South 


329,242  197,265  193,288  3,977  1,215  2,762  235  2,527  63.469  39.363  37,637  1,531  29.140 
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Table  1»--Land  area  of  the  Ignited  States  and  Coastal  Alaska,  by  major  el nuece  of  land,  and  by  pectlom, 
region,  and  State,  January  1,  1953^-  Continued 

( Comparable  to  Table  1,  Basic  Forest  Statistics  for  the  United  States,  January  1945,  revised  September  1950) 


Forest  land 

Pasture  and  ranged/  : 

: Total 

Konconoerclal 

Cropland • 

OtberSi/ 

Section,  region, 

: land^  . 

: arccS/ 

: Productive 

: Unproductive^/ 

: 

In  : 

Rot  in  : 

and  State 

: Total 

Ccaxasr  cial : 

Total 

but 

reserved 

: Total  :Rcoerved: Unreserved 

Total  : 

farms  : 

farms  : 

Thousand 

acres 

Thousand 

acres 

Thoucand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand  Thousand  Thousand 
acrcj  acres  acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acreu 

West: 

Pacific  Northwest: 
D.  -fir  subregion 
Pine  subregion 

35.100 

69,28!* 

29,047 

25,082 

25,455 

19,910 

3,592 

5,172 

1,551 

683 

2,04l 

4.484 

827 

556 

1,214 

3,928 

2,007 

9,567 

1,581 

33,547 

1,521 

15,634 

60 

17,913 

2,465 

1,088 

Total 

104,384 

51*, 129 

1*5,365 

8,764 

2,239 

6,525 

1,383 

5,142 

11,574 

35,128 

17,155 

17,973 

3,553 

Oregon 

Washington 

6l,64l 

1*2.71*3 

30,261 

23,868 

25,875 

19,490 

4,386 

4,378 

960 

1,279 

3,426 

3,090 

370 

1,013 

3,056 

2,086 

4,568 

7,006 

25,372 

9,756 

10,634 

6,521 

14,738 

3,235 

1,440 

2,113 

Total 

104,384 

5^,129 

■*5,365 

8,764 

2*239 

6,525 

1,383 

5,142 

11,574 

35,128 

17,155 

17,973 

3,553 

California 

100,31>t 

1*2,51*1 

17,317 

25,224 

1,202 

24,022 

1,941 

22.081 

10,235 

26,300 

17,074 

9,226 

21,238 

Northern  Pocky  Ktn. : 
Idaho 
Montana 

South  Dakota  (West) 
Wyoming 

52,972 
93,362 
5,619 
52, 401* 

21,025 

22,330 

1,393 

10,513 

13,372 

15,727 

1,266 

3,475 

7,653 

6,603 

127 

7,038 

1,475 

1,070 

15 

1,953 

6,178 

5,533 

112 

5.080 

2,140 

1,457 

18 

835 

4,038 

4,076 

94 

4,245 

4,745 

12,657 

818 

2.712 

22,659 

56,324 

4,321 

48,234 

6,111 

42,498 

3,321 

27,513 

16,548 

13,826 

1,000 

20,721 

4,543 

2,051 

57 

945 

Total 

215,37? 

55,261 

33,840 

21,421 

4,518 

16,903 

4,450 

12,453 

20,932 

131,538 

79,443 

52,095 

7,626 

Southern  Rocky  Htn. : 
Arizona 
Colorado 
Nevada 
New  Mexico 
Utah 

72,688 

66,510 

70,265 

77,767 

52,701 

19,212 

20,831* 

12,036 

21,329 

16.219 

3,130 

8,451 

109 

5,735 

3,014 

16,032 

12,383 

11,927 

15,594 

13,205 

223 

544 

27 

617 

201 

15,809 

11,839 

11,900 

14,977 

13,004 

577 

767 

500 

343 

609 

15,232 

11,072 

11,400 

14,634 

12,395 

1,082 

11,028 

619 

2,393 

2,053 

47,469 

32,757 

55,492 

50,929 

31,071 

31,297 

20,633 

6,217 

36,697 

6,815 

16,172 

12,124 

49,275 

14,232 

24,256 

4,925 

1,891 

2,118 

3,116 

3,358 

Total 

339.931 

89,630 

20,489 

69,141 

1,612 

67*529 

2,796 

64,733 

17,175 

217,718 

101.659 

116,059 

15,408 

Total,  West 

759,986 

21*1,561 

117, ou 

124,550 

9*?? 1 

114,979 

10,570 

104,409 

59,916 

410,684 

215,331 

195,353 

47,825 

Continental  U.  S, 

1,903,821: 

647,686 

484,340 

163,346 

14,561 

148,785 

10,963 

137,822 

411,148 

693,246 

470,000 

223,246 

151,744 

Coastal  Alaska 

35.519 

16,503 

4,269 

12 ,239 

183 

12,056 

701 

11,355 

3 

91 

81 

10 

18,917 

All  regions 

1,939, 3^3 

664.194 

488,609 

175,585 

14,744 

160, 641 

11,664 

149,177 

- 411,151 

-693,337 

470,061 

223,256 

170,661 

W Prepared  by  Forest  Service,  U.  S.  Departranit  of  Agriculture . 

2 / Source:  1950  Bureau  of  Census. 

3 / Lands  currently  unproductive  for  timber.,  bat  Includes  land  that 
Ksy  be  currently  productive  far  tbs  management  of  grazing,  watershed, 
recreation,  or  wildlife  resources. 


% 

V 


Source:  1950  Census  of  Agriculture. 

Exclusive  of  tfcat  in  forest  land. 

Farmsteads,  roade,  poverliros,  urban,  etc. 
Includes  District  of  Columbia,  39  thousand  acres. 
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Table  2.  — Commercial  forest  land  area  In  the  United  States  and  Coastal  Alaska,  by  stand-size  class, 
and  by  section,  region,  and  State,  January  1,  1953I/ 

(Comparable  to  Table  2,  Basic  Forest  Statistics  for  the  United  States,  January  3.945,  revised  September  1950) 


Section,  region  : 

Total 

Sawtiaber  stands  : 

‘ 2 / 

: Old-growth-'  : Young  growth  : 

Pole- 

Seedling 

and 

: Nona to eked 

: and 

end  State  : 

: Total 

timber 

sapling 

: other 

c tends 

stands 

: areas 

Thousand  Percent 

Thousand 

Thousand 

Thou sard 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

North: 

New  England: 
Connecticut 
Maine 

Massachusetts 
New  Hampshire 
Rhode  Island 
Vermont 

1,973 

16,601 

3,259 

4,682 

1*30 

3,713 

0.40 
3.40 
■ 67 
.96 
.09 
•76 

334 

5,369 

395 

1,916 

14 

1,774 

334 

5,869 

395 

1,916 

l4 

1,774 

1,065 

8,494 

1,557 

1,736 

234 

1,^15 

529 

1,811 

1,271 

849 

169 

340 

1*5 

427 

36 

181 

13 

184 

Total 

30,658 

6.28 

10,302 

10,302 

ll*,501 

^2 

886 

Middle  Atlantic: 

Delaware 

1*1*8 

.09 

242 

242 

134 

60 

12 

Maryland 

2,897 

•59 

l,4l6 

l,4l6 

896 

451 

134 

Rev  Jersey 

1,910 

•39 

174 

174 

906 

733 

97 

New  York 

12,002 

2.46 

5,029 

5,029 

4,276 

2,4o6 

291 

Pennsylvania 

15,108 

3-09 

3,279 

3,279 

7,481 

3,730 

616 

West  Virginia 

9,860 

2.02 

4,862 

4,862 

3,298 

1,462 

238 

Total 

^/22g__ 

8.64 

15,002 

15,002 

16,991 

8,842 

1,??0  ■ 

Lake  States: 

Michigan 

18,81*9 

3.86 

2,556 

2,556 

5,411 

7,668 

3,214 

Minnesota 

18,098 

3.70 

3.3U 

2,017 

2,017 

5,281 

6,317 

4,463 

Wisconsin 

16.325 

1,884 

1,884 

5,318 

6,385 

2,738 

Total 

53,272 

10.90 

6,457 

6*it2L_ 

16,010 

20i2Z2 

10,1»35 

Central: 

Illinois 

3,938 

.81 

1,823 

1,823 

981 

729 

405 

Indiana 

i*,oi*5 

.83 

2,084 

2,084 

1,337 

600 

24 

love 

2,505 

• 51 

903 

903 

909 

34l 

352 

Kentucky 

11,1*1*6 

2.34 

4,964 

4,964 

4,040 

1,830 

612 

Missouri 

15,064 

3.08 

2,033 

2,033 

6,477 

4,778 

1,776 

Ohio 

5,396 

1.11 

2,679 

2,679 

1,978 

679 

60 

Total 

42,394 

8.68 

14,486 

14.486 

15,722. 

. 8,957 

3,229 

Plains: 

Eansas 

1,664 

• 35 

632 

632 

680 

183 

164 

Nebraska 

1,480 

.30 

309 

309 

1*53 

442 

276 

North  Dakota 

4l4 

.08 

96 

96 

127 

153 

38 

Oklahoma  (West) 

650 

.13 

160 

160 

4l0 

70 

10 

South  Dakota  (East) 

684 

.14 

148 

25 

123 

229 

130 

177 

Texas  (West) 

600 

.12 

130 

130 

390 

70 

10 

Total 

5,492 

1.12 

1,475 

25 

1,^50 

2,289 

1,053 

675 

Total,  North 

174,041 

35.62 

47,722 

25 

47,697 

65,513 

44,191 

16,615 

South: 

South  Atlantic: 


North  Carolina 

18,976 

3.89 

6,337 

6,337 

7,141 

4,826 

672 

South  Carolina 

11,891 

2.43 

4,999 

4,999 

3,065 

3,092 

735 

Virginia 

15,285 

3-13 

5,497 

. . 

5,497 

8,006 

1,713 

69 

Total 

46,152 

9.45 

16,833 

16,833 

18,212 

9,631 

1,1*76 

Southeast : 

Alabama 

20,756 

4.25 

6,091 

6,091 

10,912 

3,503 

250 

Florida 

21,519 

4.4o 

3,223 

3,223 

3,5**1 

5,603 

9,152 

Georgia 

23,969 

4.91 

6,355 

6,355 

8,8l4 

7,200 

1,600 

Mississippi 

l6,44o 

3.36 

5,920 

5,920 

6,380 

3,117 

1,023 

Tennessee 

12,301 

2.52 

2,916 

2,916 

7,55** 

1,674 

157 

Total 

94,985 

19.44 

24,505 

24,505 

37,201 

21,097 

12,182 
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Table  2 . — Comncrclal  forest  land  area  In  the  United  States  aai  Coastal  Alaska,  by  stand -size  class, 
and  by  flection,  region,  and  States,  January  1,  1953^-  Continued 

(Comparable  to  Table  2,  Basic  Forest  Statistics  for  the  United  States,  January  19^5*  revised  September  1950) 


Section,  region, 
and  State 

: Total 

Total 

Savtimber  stands 
: Old-grovth^/  : 

Young  growth 

Pole-  : 
timber  : 
stands  : 

Seedling 

and 

sapling 

stands 

: Nonstocked 

: and 

: other 

: area 6 

South:  - Continued 
West  Gulf: 

Thousand 

acres 

Percent 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Arkansas 

19,292 

3.95 

6,6o4 

# . 

6,604 

9,364 

3,043 

281 

Louisiana 

15,899 

3.25 

7,176 

7,176 

4,8l4 

2,120 

1,789 

Oklahoma  (East) 

5,257 

1.07 

1,304 

1,304 

2,774 

1,098 

81 

Texas  (East) 

11,703 

2.1*0 

4,080 

4,080 

6,011 

1,349 

263 

Total 

52,151 

10.67 

19,164 

19,164 

22.963 

7,610 

2,4l4 

Total,  South 

193,288 

39-56 

60,502 

60,502 

78,376 

38,338 

16,072 

Vest: 


Pacific  Northwest: 


Douglas -fir  subregion 

25,455 

5.21 

l4,6ll 

7,468 

7,143 

4,542 

4,260 

2,042 

Pine  subregion 

19,910 

4.07 

14,065 

9,910 

4,155 

3,968 

1,227 

650 

Total 

45,365 

9.28 

28,676 

17,378 

11,298 

8,510 

5,487 

2,692 

Oregon 

25,875 

5.30 

17,954 

11,581 

6,373 

3,946 

2,534 

1,441 

Washington 

19,490 

3.98 

10,722 

5,797 

4,925 

4,564 

2,953 

1,251 

Total 

45,365 

9.28 

28,676 

17,378 

11,298 

8,510 

5,467 

2,692 

California 

17,317 

3.54 

14,038 

11,240 

2,798 

1,122 

44 

2,113 

Northern  Rocky  Mountain: 

Idaho 

13,372 

2.74 

6,922 

3,695 

3,227 

3,610 

1,453 

1,387 

Montana 

15,727 

3-22 

5,683 

3,943 

1,740 

6,330 

2,402 

1,312 

South  Dakota  (West) 

1,266 

.26 

655 

174 

481 

297 

253 

6l 

Wyoming 

3,475 

• 71 

1,779 

l,36l 

418 

1,038 

602 

56 

Total 

33,840 

6.93 

15,039 

9,173 

5,866 

11,275 

4,710 

2,8l6 

Southern  Rocky  Mountain; 

Arizona 

3,180 

.65 

2,855 

1,787 

1,068 

200 

60 

65 

Colorado 

8,451 

1.74 

3,827 

2,762 

1,065 

2,285 

1,544 

795 

Nevada 

1(9 

.02 

79 

^1 

38 

26 

1 

3 

New  Mexico 

5,735 

1-17 

3,899 

2,183 

1,716 

1,224 

188 

424 

Utah 

3,014 

.62 

1,979 

1,466 

513 

877 

146 

12 

Total 

20,489 

4.20 

12,639 

8,239 

4,400 

4,612 

1,939 

1,299 

Total,  West 

. 117,011 

23-95 

70,392 

46,030 

24,362 

25,519 

12,180 

8,920 

Continental  United  States 

484,340 

99-13 

178,616 

46,055 

132,561 

169, 408 

94,709 

41,607 

Coastal  Alaska 

4,269 

.87 

4,092 

3,954 

138 

75 

75 

27 

All  renlonfi 

488,609 

100.00 

162,708 

2M°2 

132,699 

l6^,4Sj 

94,784 

41,634 

1 / Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture . 
2/  Because  of  scattered  occurrence  and  very  Halted  area,  no 
estimates  have  been  made  of  old-growth  savtimber  in  the  North  and 
South,  except  for  eastern  South  Dakota. 
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-Commercial  forest  land  area  in  the  United  States  and  Coastal  Alaska,  by  ownership  class, 
and  by  section,  region,  and  State,  January  1,  1953^/ 


(Comparable  to  Table  5,  Basic  Forest  Statistics  for  the  United  States  January  1945,  revised  September  1950' 


Federal  ownership  or 

trusteeship 

Private 

Section,  region, 

All 

Indian^ 

Bureau  : 

Otter^ 

Stated 

County  : 

and  State 

ownerships 

Total 

National 

of  land 
management—'  : 

and 

Total 

Farm 

: Wood-using-^  ,: 
: industries^'  : 

Other 

forest 

municipal-' : 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

North: 

New  England: 

1,818 

526 

Connecticut 

1,973 

1 

1 

122 

32 

1,292 

Maine 

16,601 

90 

51 

39 

4l 

51 

16, 419 

2,232 

7,570 

Massachusetts 

3,259 

29 

29 

280 

90 

2,860 

740 

(4/) 

2,120 

New  Hampshire 

4,682 

585 

580 

5 

45 

52 

4,000 

1,039 

771 

2,190 

Rhode  Island 

430 

(S/> 

<2/> 

13 

13 

404 

79 

325 

Vermont 

3,713 

199 

191 

8 

72_ 

19 

3,416 

1,522 

528 

1,366 

Total 

30,658 

904 

822 

82 

580 

257 

28,917 

6,138 

8,178 

14,601 

Middle  Atlantic: 

Delaware 

448 

1 

1 

10 

2 

435 

217 

124 

94 

Maryland 

2,897 

54 

4 

50 

128 

32 

2,683 

1,169 

(it/) 

1,514 

New  Jersey 

1,910 

1 

1 

130 

50 

1,729 

320 

(£/> 

1,409 

New  York 

12,002 

98 

98 

714 

83 

11,107 

3,473 

1,172 

6,462 

Pennsylvania 

15,108 

492 

454 

38 

2,580 

157 

11,879 

3,424 

442 

8,013 

West  Virginia 

9,860 

695 

881 

l4 

83 

4 

8,878 

3,197 

270 

5,411 

Total 

42,225 

1,541 

1,339 

202 

3,645 

328 

36,711 

n.800 

2,069 

22,842 

Lake  States: 

Michigan 

18,845 

2,48 2 

2,343 

23 

13 

103 

3,819 

86 

12,462 

3,877 

1,447 

7,138 

Minnesota 

18,098 

3,055 

2,195 

717 

49 

94 

3,484 

3,619 

7,940 

4,881 

578 

2,48l 

Wisconsin 

16,325 

2,003 

1,357 

379 

5 

262 

444 

2,447 

11,431 

6,426 

1,014 

3,991 

Total 

53,272 

7,540 

5,895 

1,119 

67 

459 

7,747 

6,152 

31,833 

15,184 

3,039 

13,610 

Central: 

Illinois 

3,938 

216 

184 

32 

10 

(5/) 

3,712 

3,050 

(it/) 

662 

Indiana 

4,045 

172 

112 

60 

109 

2 

3,762 

2,878 

(5/) 

884 

Iowa 

2,505 

23 

3 

1 

19 

13 

6 

2,463 

2,321 

142 

Kentucky 

11,446 

672 

455 

217 

53 

(5/) 

10,721 

4,903 

308 

5,510 

Missouri 

15,064 

l,46i 

1,339 

1 

121 

156 

X 

13,447 

8,498 

460 

4,489 

Ohio 

5,396 

88 

88 

(5/) 

168 

5,099 

3,047 

(4/) 

2,052 

Total 

42,394 

2,632 

2,181 

1 

1 

449 

509 

49 

39,204 

24,697 

817 

13,699 

Plains : 

Kansas 

1,664 

1 

1 

1,663 

1,160 

503 

Nebraska 

1,480 

37 

30 

7 

24 

<s/> 

1,419 

820 

599 

North  Dakota 

4 14 

149 

91 

1 

57 

10 

255 

182 

73 

Oklahoma  (West) 

650 

10 

64o 

540 

100 

South  Dakota  (Ea6t)  684 

290 

15 

270 

3 

2 

21 

373 

373 

Texas  ( West ) 

600 

600 

500 

100 

Total 

5,492 

477 

45 

368, 

4 

60 

65 

(5/) 

4,950 

3,575 

1,375 

Total , North 

174,041 

13,094 

10,282 

1,488 

72 

1,?52 

12,546 

6,786 

141, 615 

61,394 

14,103 

66,118 

South : 

South  Atlantic: 

North  Carolina 

18,976 

1,304 

999 

47 

258 

236 

43 

17,393 

13,590 

2,584 

1,219 

South  Carolina 

11,891 

763 

524 

239 

128 

25 

10,975 

7,530 

1,696 

1,749 

Virginia 

15,285 

1,417 

1,260 

157 

86 

14 

13,768 

8,848 

1,334 

3,586 

Total 

46,152 

3,484 

2,783 

47 

654 

450 

82 

42,136 

29,968 

5,614 

6,554 

Southeast : 

Alabama 

20,756 

789 

6l4 

10 

165 

150 

27 

19,790 

8,114 

3,138 

8,538 

Florida 

21,519 

1,813 

1,035 

36 

l4 

728 

382 

56 

19,268 

8,905 

4,369 

5,994 

Georgia 

23,969 

1,557 

64 1 

916 

102 

23 

22,287 

15,854 

4,246 

2,187 

Mississippi 

16,440 

1,245 

1,036 

10 

4 

195 

54 

419 

14,722 

6,958 

2,602 

5,162 

Tennessee 

12,301 

833 

566 

267 

329 

10 

11,129 

6,126 

1,088 

3,915 

Total 

94,985 

6,237 

3,892 

46 

28 

2,271 

1,017 

535 

87,196 

45,957 

15,443 

25,796 

West  Gulf: 

Arkansas 

19,292 

2,802 

2,326 

122 

354 

106 

2 

16,382 

6,733 

4,118 

5,531 

Louisiana 

15,899 

667 

536 

4 

127 

176 

5 

15,051 

3,160 

4,261 

7,610 

Oklahoma  (East) 

5,257 

270 

180 

20 

(5 /) 

70 

79 

(5/) 

4,908 

1,700 

(it/) 

3,208 

Texas  (East) 

11,703 

736 

655 

4 

77 

29 

2 

10,936 

2,625 

3,123 

5,168 

Total 

52,151 

4,475 

3,697 

24 

126 

628 

390 

9 

47,277 

14,218 

12,466 

20,593 

Total,  South 

193,288 

14,196 

10,372 

117 

154 

3,553 

1,857 

626 

176,609 

90,143 

33,523 

52,943 
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Table  3 . --Ccacaerc ial  forest  land  la  the  United  States  and  Coastal  Alai.m,  by  ownership  claou, 
and  by  Bcctlon,  region,  and  State,  January  1,  1953-  - Continued 

(Caaparable  to  Ifeble  5,  Basic  Forest  Statistics  for  the  United  States  January  1945*  revised  September  1950) 


Federal 

ownership 

or  trusteeship 

Private 

Section,  region,  : 
and  State  : 

All 

ownerships 

Total 

National  : 
forest  : 

Indian^/ 

Bureau  : 

of  land  .1 
management^/ : 

OtherS/ 

Stated 

: County  : 

:municipal£/ : 

Total 

Farm 

t Wood-using 
: industries!/ : 

Other 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

thousand 

acres 

Thousand 

acres 

Thouaund 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

Thousand 

acres 

West: 

Pacific  Northwest: 
D.-fir  subregion 
Pine  subregion 

25. **55 
19,910 

9,707 

12,943 

7,139 

9,970 

257 
_ -2,506 

2,256 

4o4 

55 

63 

1,971 

665 

452 

53 

13,325 

6,249 

3,001 

2,343 

6,954 

1,926 

3,370 

1,980 

Total 

- “15,365 

22,650 

17,109 

2,763 

2,660 

ns 

2,636 

505 

19,574 

5,344 

8,880 

5,350 

Oregon 

Washington 

25,875 

19,1*90 

15,067 

7,583 

11,435 

5,674 

1,148 

1.615 

2,481 

179 

3 

115 

758 

1,878 

282 

223 

9,768 

9,806 

3,458 

1,866 

4,733 

4,147 

1,577 

3,773 

Total 

45,365 

22,650 

17,109 

2,763 

2,660 

118 

2,636 

505 

19,574 

5,344 

8,880 

5,350 

California 

17,317 

9,070 

8,573 

133 

324 

40 

186 

8 

8,053 

1,586 

3,389 

3,078 

Northern  Rocky  Mtn: 


Idaho 

13,372 

9,579 

9,174 

74 

331 

826 

(a/) 

2,967 

1,166 

1,180 

621 

Montana 

15,727 

10,187 

8,939 

602 

577 

69 

608 

75 

4,857 

2,360 

1,086 

i,4n 

South  Dakota  (West) 

1,266 

980 

972 

6 

2 

6l 

2 

223 

150 

(4/) 

73 

Wyoming 

3,47a. 

2,992 

2^42 

146 

292 

12 

69 

2 

412 

325 

(57) 

87 

Total 

33,840 

23,738 

21,627 

822 

...  v.?# 

83 

1,564 

79 

8,459 

4,001 

2,331 

2,127 

Southern  Rocky  Mtn: 


Arizona 
Colorado 
Nevada 
New  Mexico 
Utah 

3,180 

8,451 

109 

5,735 

3,014 

3,021 

6,668 

32 

3,839 

2,566 

2,201 

6,262 

30 

2,993 

1,865 

815 

26 

712 

69 

5 

368 

2 

90 

632 

12 

44 

34 

132 

158 

56 

38 

5 

325 

1,613 

77 

1,733 

392 

46 

994 

11 

1,355 

343 

(4 /) 
(4/j 

136 

(4/) 

79 

619 

66 

242 

49 

Total 

20,489 

16,126 

13,351 

1,622 

1,097 

56 

380 

43 

3,940 

2,749 

1*56 

1,935 

Total,  West 

117,011 

71,584 

60,660 

5,340 

5,287 

297 

4,766 

635 

40,026 

13,680 

14.756 

11,590 

Continental  U.  S. 

484,340 

98,874 

81,314 

6,945 

5,513 

5,102 

19,169 

8,047 

358,250 

165,217 

62,302 

130,651 

Coastal  Alaska 

4,269 

4,250 

3,445 

20 

785 

19 

19 

All  regions 

1*88,609 

103,124 

84,759 

8,965 

6,298 

5,102 

19,169 

8,047 

358,269 

165,217 

62,382 

130,670 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture. 

2/  Because  of  different  definitions  of  commercial  forest  land  adopted 
by  the  Forest  Service  and  other  public  agencies,  acreage  figures  for  these 
ownerships  may  vary  from  actual  published  commercial  forest  land  acreages 
of  the  public  agencies  concerned. 

3/  Includes  lumber,  pulp,  and  other  wood -manufacturing  industries. 

\j  Included  with  "Other  private"  to  avoid  possible  disclosure  of  com- 
mercial forest  land  area  owned  by  individual  wood-using  industries  in 

particular  States.  In  regions  where  these  combinations  have  been  made. 
State  figures  for  wood-using  industries  and  "Other  private"  do  not  add  to 
regional  totals  that  give  the  proper  ownership  distribution  on  a regional 
basis.  Sectional  and  national  totals  also  show  correct  ownership  distri- 
bution. In  all  other  cases  State  figures  are  in  agreement  with  regional 
totals. 

^ / Less  than  0.5  thousand  acres. 
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Table  U .■"-CoiEssrcial  forest-  land,  area  in  private  ownership  lx,  the  United  States  and  Coastal  Alaska,, 


and  number  of  private  owners,  Iff  size  class  of  owner  and,  by  State , 1953=' 


i/ 


State 

• All  classes 

Under 

100  acres 

100  to  500  acres  : 

500  to 

5,000  acres 

5,000  to  50,000 
acres 

50,000  acres 

and  larger 

* Area 

Number  of 
owners 

Area 

* Number  of 

* owners^/ 

Area 

Number  of  * 
owners 

Area 

* Number  of 

* owners 

Area  * 

Number  of 
owners 

Area 

Number  of 
owners 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

acres 

acres 

Alabama 

19,790 

169,821 

5,504 

132,203 

6,169 

34,872 

2,928 

2,508 

2,639 

218 

2,550 

20 

Arizona 

125 

458 

13 

331 

21 

106 

91 

21 

(2/) 

an 

Arkansas 

16,382 

160,957 

4,457 

124,300 

4,714 

32,830 

2,671 

3,720 

1,427 

93 

3,113 

14 

California 

8,053 

10,464 

301 

5,337 

1,022 

3,971 

1,293 

999 

2,297 

l4l 

3,140 

16 

Colorado 

1,613 

4,333 

156 

1,677 

441 

1,925 

661 

722 

355 

9 

(4  n 

(4/) 

Connecticut 

1,81B 

45,719 

986 

40,614 

717 

5,063 

68 

36 

47 

4 

Delaware 

435 

7,576 

185 

6,379 

219 

1,171 

31 

26 

(If) 

an 

Florida 

19,268 

93,583 

2,103 

67,195 

3,619 

21,344 

3,840 

4,743 

3,841 

270 

5,865 

31 

Georgia 

22,287 

196,665 

5,047 

145,760 

7,512 

47,136 

4,675 

3,552 

2,578 

204 

2,475 

13 

Idaho 

2,967 

10,831 

288 

5,489 

774 

4,838 

720 

479 

346 

20 

839 

5 

Illinois 

3,712 

131,101 

2,684 

126,397 

991 

4,646 

37 

58 

. . 

Indiana 

3,762 

126,190 

3,219 

123,118 

485 

3,047 

15 

20 

43 

5 

•• 

leva 

2,163 

34,738 

2,060 

33,749 

403 

989 

Kansas 

1,663 

57,514 

1,473 

56,654 

190 

860 

.. 

. , 

Kentucky 

10 ,721 

243,488 

5,249 

214,687 

3,312 

25,805 

1,616 

2,954 

544 

42 

(4/5 

(4/0 

Louisiana 

15,051 

111,654 

2,987 

91,979 

3,26o 

17,914 

1,923 

1,583 

2,665 

145 

4,216 

33 

Maine 

16,419 

77,479 

3,134 

62,557 

2,120 

14,265 

586 

528 

1,480 

101 

9,099 

26 

Maryland 

2,683 

39,544 

1,271 

33,544 

1,229 

5,829 

no 

164 

73 

7 

•• 

Massachusetts 

2,860 

29,758 

1,214 

25,175 

1,262 

4,316 

301 

262 

83 

5 

Michigan 

12,462 

174,422 

5,301 

158,702 

3,018 

15,041 

562 

610 

941 

55 

2,640 

14 

Minnesota 

7,940 

140,562 

4,168 

123,431 

2,699 

16,564 

329 

548 

744 

19 

(4/) 

(4/) 

Mississippi 

14,722 

133,394 

3,822 

103,444 

4,490 

27,500 

3,156 

2,348 

1,498 

90 

1,756 

12 

Missouri 

13,447 

201 ,025 

6,331 

175,343 

4,782 

24,596 

1,630 

1,054 

704 

32 

(4  n 

<4  n 

Montana 

4,857 

14,536 

295 

7,374 

84c 

5,471 

1,625 

1,671 

222 

16 

1,^75 

4 

Nebraska 

1,419 

53,831 

1,397 

53,731 

22 

100 

• e 

Nevada 

77 

180 

4 

82 

15 

68 

58 

30 

an 

<2/5 

.. 

New  Hampshire 

4,000 

49,373 

1,125 

35,401 

1,672 

13,463 

492 

482 

711 

27 

(4/9 

<4/0 

New  Jersey 

1,729 

27,150 

623 

24,920 

215 

1,272 

746 

952 

145 

6 

(in 

dn 

New  Mexico 

1,733 

2,037 

32 

718 

235 

1,076 

328 

196 

453 

40 

^85 

7 

New  York 

11,107 

254,942 

6,194 

238,231 

2,305 

15,470 

901 

1,174 

843 

59 

864 

8 

North  Carolina 

17,393 

267,056 

7,105 

231,565 

5,745 

34,080 

1,727 

1,294 

1,269 

108 

1,547 

9 

North  Dakota 

255 

8,500 

255 

8,500 

Ohio 

5,099 

149,529 

3,383 

141,228 

1,420 

8,150 

183 

143 

U3 

8 

Oklahoma 

5,548 

82,033 

2,213 

71,875 

1,699 

9,541 

462 

582 

1,174 

35 

(4/5 

(4/5 

Oregon 

9,768 

36,253 

869 

23,921 

2,010 

10,273 

2,144 

1,917 

2,129 

127 

2,Sl6 

15 

Pennsylvania 

11,879 

301,604 

6,715 

277,563 

3,159 

22J10 

852 

1,261 

830 

65 

323 

5 

Rhode  Island 

404 

12,330 

209 

11,110 

155 

1,190 

40 

30 

. . 

South  Carolina 

10,975 

116 ,215 

3,117 

88,795 

3,959 

24,965 

1,551 

2,355 

1,080 

91 

1,268 

9 

South  Dakota 

596 

17,963 

408 

17,602 

143 

353 

45 

8 

(in 

an 

.. 

Tennessee 

11,129 

185,133 

4,618 

164,929 

2,955 

19,065 

1,543 

1,021 

1,514 

in 

499 

7 

Texas 

11,536 

119,707 

3,050 

96,379 

3,360 

22,445 

1,008 

788 

1,042 

79 

3,076 

16 

Utah 

392 

748 

21 

329 

40 

226 

248 

184 

83 

9 

Vermont 

3,416 

39,912 

1,232 

29,257 

1,569 

10,557 

94 

70 

521 

28 

(4/) 

(i  n 

Virginia 

13,768 

211,187 

4,928 

176,996 

5,178 

31,643 

2,217 

2,472 

740 

69 

705 

7 

Washington 

9,806 

47,667 

1,323 

35,920 

2,206 

10,547 

1,402 

1,118 

861 

64 

4,014 

18 

West  Virginia 

8,878 

133,571 

3,617 

120,126 

2,240 

12,660 

574 

673 

1,596 

102 

851 

10 

Wi scone  in 

11,431 

176,906 

6,304 

159,776 

3,213 

16,250 

786 

852 

465 

22 

663 

6 

Wyoming 

412 

802 

23 

454 

69 

224 

320 

124 

an 

an 

Coastal  Alaska 



286 

10 

246 

9 

40 

.. 

.. 

1/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  The  Included  in  the  500  to  5,000  acre  else  class  in  carder  to  avoid 

determination  of  site  class  of  ownership  was  based  an  the  total  commercial  possible  disclosure  of  individual  owners. 

forest  land  in  the  ownership  within  the  State.  4/  Included  in  the  5,000  to  50,000  acre  site  class  in  order  to 

2/  Includes  ownerships  containing  3 to  100  acres  of  commercial  forest  avoid  possible  disclosure  of  individual  owner a. 

land  Tn  the  East  and  10  to  100  acres  In  the  West. 
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Table  5 . — Commercial  forest  Laud  area  In  private  ovnerahlp  In  the  United  Statee  and  Coastal  Alaska 
and  number  of  private  owners  by  type  of  ownership  and  by  State , 1953- ' 


State 

! All  ownerships 

Farm 

! All  wood  manufacturers 

Other  private 

: Area 

Number 
! of  ovnere 

Area 

Number 
of  owners 

: Area 

! Number 
! of  ovners 

Area 

. Number 
! of  ovners 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

Alabama 

19,790 

169,821 

8,114 

131,057 

3,138 

1,522 

8,538 

37,242 

Arizona 

125 

458 

46 

287 

2 

8 

77 

163 

Arkansas 

16,382 

160,957 

6,733 

123,184 

4,118 

760 

5,531 

37,013 

California 

8,053 

10,464 

1,586 

2,675 

3,389 

385 

3,078 

7,404 

Colorado 

1,613 

4,333 

994 

2,168 

. . 

. . 

619 

2,165 

Connecticut 

1,818 

45,719 

526 

11,096 

3 

108 

1,289 

34,515 

Delaware 

**35 

7,576 

217 

6,543 

124 

173 

94 

860 

Florida 

19,268 

93,583 

8,905 

52,821 

4,369 

581 

5,994 

4o,l8l 

Georgia 

22,287 

196,665 

15,854 

172,314 

4,246 

1,434 

2,187 

22,917 

Idaho 

2,967 

10,831 

1,166 

4,669 

1,180 

18 

621 

6,144 

Illinois 

3,712 

131,101 

3,050 

116,467 

10 

633 

652 

14,001 

Indiana 

3,762 

126,190 

2,878 

108,319 

9 

184 

875 

17,687 

Iowa 

2,463 

34,738 

2,321 

31,078 

# # 

142 

3,660 

Kansas 

1,663 

57,514 

1,160 

56,962 

• • 

• . 

503 

552 

Kentucky 

10 ,721 

243,488 

4,903 

207,916 

308 

1,329 

5,510 

34,243 

Louisiana 

15,051 

111,654 

3,160 

58,088 

4,281 

4o6 

7,610 

53,160 

Maine 

16,419 

77,479 

2,232 

30,401 

6,617 

580 

7,570 

46,498 

Maryland 

2,683 

39,544 

1,169 

29,695 

57 

4 

1>57 

9,845 

Massachusetts 

2,860 

29,758 

740 

8,697 

259 

134 

1,861 

20,927 

Michigan 

12,462 

174,422 

3,877 

126,642 

1,447 

208 

7,138 

47,572 

Minnesota 

7,940 

140,562 

4,881 

101,298 

578 

375 

2,481 

38,889 

Mississippi 

14,722 

133,39^ 

6,958 

100,712 

2,602 

594 

5,162 

32,088 

Missouri 

13',  447 

201,025 

8,498 

168,435 

460 

608 

4,489 

31,982 

Montana 

4,857 

14,536 

2,360 

4,930 

1,086 

4 

1,411 

9,602 

Nebraska 

1,419 

53,831 

820 

53,831 

# # 

599 

(ID 

Nevada 

77 

180 

11 

40 

13 

11 

53 

129 

New  Hampshire 

4,000 

49,373 

1,039 

15,397 

771 

752 

2,190 

33,224 

New  Jersey 

1,729 

27,150 

320 

11,837 

(2/) 

(2/) 

1,409 

15,313 

New  Mexico 

1,733 

2,037 

1,355 

1,789 

136 

8 

242 

240 

New  York 

11,107 

254,942 

3,^73 

167,731 

1,172 

1,196 

6,462 

86,015 

North  Carolina 

17,393 

267,056 

13,590 

222,110 

2,584 

1,959 

1,219 

42,987 

North  Dakota 

255 

8,500 

182 

8,500 

• • 

, , 

73 

(3/) 

Ohio 

5,099 

149,529 

3,047 

134,406 

30 

287 

2,022 

14,836 

Oklahoma 

5,548 

82,033 

2,240 

52,154 

944 

15 

2,364 

29,864 

Oregon 

9,768 

36,253 

3,458 

22,835 

4,733 

1,236 

1,577 

12,182 

Pennsylvania 

11,879 

301,604 

3,424 

229,620 

442 

1,271 

8,013 

70,713 

Rhode  I eland 

404 

12,330 

79 

2,846 

# # 

# # 

325 

9,484 

South  Carolina 

10,975 

116,215 

7,530 

103,438 

1,696 

732 

1,749 

12,045 

South  Dakota 

596 

17,963 

523 

17,786 

6 

. . 

67 

177 

Tennessee 

11,129 

185,133 

6,126 

160 ,174 

1,088 

302 

3,915 

24,657 

Texas 

11,536 

119,707 

3,125 

81,389 

3,123 

2,629 

5,288 

35,689 

Utah 

392 

748 

343 

551 

5 

6 

44 

191 

Vermont 

3,416 

39,912 

1,522 

25,833 

528 

473 

1,366 

13,606 

Virginia 

13,768 

211,187 

8,848 

149,316 

1,334 

1,271 

3,586 

60,600 

Washington 

9,806 

47,667 

1,886 

22,574 

4,147 

743 

3,773 

24,350 

West  Virginia 

8,878 

133,571 

3,197 

97,906 

270 

282 

5,411 

35,383 

Wisconsin 

11,431 

176,906 

6,426 

143,389 

1,014 

229 

3,991 

33,288 

Wyoming 

4l2 

802 

325 

596 

(2/) 

(2  f) 

87 

206 

Coastal  Alaska 



286 

, , 

. , 

. , 

# . 

12 

286 

1/  Prepared  by  Forest  Service,  U.  S.  Department  of 
Agriculture . 

2/  Included  with  other  private  to  avoid  possible 
disclosure  of  in&ividtial  ownership. 


3/  Number  of  owners  not  estimated  because  of 
Insufficient  sampling. 
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Table  6 . - -Net  volume  of  live  aawtlmber  in  savtlmber  stands  and  other  stands,  and  net  volume  of  aalvable  dead  aawtlmber,  op  c^m^rcla!  forest  land 
In  the  United  States  and  Coastal  Alaska,  by  softwoods  and  hardwoods,  and  by  section,  region,  and  State,  January  1,  1953^/ 

(Comparable  to  Table  3,  Basic  Forest  Statistics  for  the  United  States  January  1945,  revised  September  1950) 


Live  savtlmber : Salvable  dead  savtlmber 

Total  t Savtlmber  stands  : Other  stands^/  : • : 

All  species : Softwood  : Bard wood  : Total  : Softwood  : Hardwood  : Total  : Softwood  : Hardwood:  Total  : Softwood:  Hardwood 

Million  Percent  Million  Million  Million  Million  Million  Million  Million  Million  Million  Million  Million 

bd.  ft.  bd.  ft.  bd.  ft.  bd.  ft.  bd.  ft.  bd.  ft.  bd.  ft.  bd.  ft.  bd.  ft.  bd ■ ft.  bd.  ft.  bd.  ft. 

North: 


New  England: 


Connecticut 

1,859 

0.09 

263 

1,596 

1,068 

170 

898 

791 

93 

698 

Maine 

28,226 

1-37 

16,898 

11,328 

24,839 

14,870 

9,969 

3,387 

2,028 

1,359 

Massachusetts 

2,659 

.13 

1,299 

1,360 

l,4ii 

714 

697 

1,248 

585 

663 

New  Hampshire 

10,069 

• 49 

5,527 

4,542 

8,446 

4,858 

3,588 

1,623 

669 

954 

Rhode  I 8 land 

165 

.01 

29 

136 

40 

6 

34 

125 

23 

102 

Vermont 

8,547 

.42 

3,153 

5,394 

7,538 

2,759 

4,779 

1,009 

394 

615 

Total 

51,525 

2.51 

27,169 

24,356 

43,342 

23,377 

19,965 

8,183 

^2 

4,391 

Middle  Atlantic: 


Delaware 

1,234 

.06 

518 

716 

1,120 

472 

648 

114 

46 

68 

Maryland 

6,771 

.33 

1,526 

5,245 

6,202 

1,398 

4,804 

569 

128 

44l 

4o 

4o 

New  Jersey 

1,660 

.08 

351 

1,309 

684 

111 

573 

976 

240 

736 

New  York 

26,883 

1.31 

6,517 

20,366 

23,048 

5,676 

17,372 

3,835 

841 

2,994 

Pennsylvania 

19,306 

•94 

2,881 

18,425 

13,167 

1,865 

11,302 

6,139 

1,016 

5,123 

West  Virginia 

18,497 

^ 

1,535.  . 

16,962 

16,217 

1,285 

14,932 

2,280 

250 

2,030 

.1,3.28 

1.328 

Total  74,351  3-61  13,328  61,023  60,438  10,807  49, 631  13,913  2,321  11,392  1,368  ..  1.368 


Lake  States : 


Michigan 

21,141 

1.03 

5,469 

15,672 

13,411 

2,930 

10,481 

7,730 

2,539 

5,191 

29 

9 

20 

Minnesota 

12,538 

.61 

5,039 

7,499 

7,735 

2,531 

5,204 

4,803 

2,508 

2,295 

14 

8 

6 

Wisconsin 

16^1U  . . 

• 78 

3,.84J  . . 

12,264 

2i838 

2,282 

ZtZ>6_, 

6,273 

1.565 

4,708 

26 

7 

12_ 

Total  49,790  2.42  14,355  35,435  30,984  7.743  23,241  18,806  6.612  12,194  69  24  45 


Central : 


Illinois 

11,694 

• 57 

44 

11,650 

10,311 

43 

10,268 

1,383 

1 

1,382 

Indiana 

11,671 

•57 

54 

11,617 

10,750 

44 

10,706 

921 

10 

9n 

Iowa 

4,119 

.20 

4,119 

3,374 

3,374 

745 

745 

i/481 

Kentucky 

27,342 

1.33 

2,167 

25,175 

23,630 

1,791 

21,839 

3,712 

376 

3,336 

481 

Missouri 

13,195 

.64 

809 

12,386 

6,406 

518 

5,888 

6,789 

291 

6,498 

i/32 

Ohio 

14,650 

• 71 

346 

14,304 

13,127 

275 

12,852 

1,523 

71 

1,452 

32 

Total 

82,671 

4.02 

3,420 

79,251 

67,598 

2,671 

64,927 

15,073 

749 

14,324 

513 

513 

Plains : 

Kansas 

3,371 

.16 

6 

3,365 

3,019 

3,019 

352 

6 

346 

Nebraska 

1,253 

.06 

187 

1,066 

1,170 

157 

1,013 

83 

30 

53 

North  Dakota 

653 

.03 

653 

5 86 

586 

67 

67 

1 

1 

Oklahoma  (West) 

880 

.04 

880 

530 

530 

350 

350 

4 

4 

S.  Dakota  (East) 

790 

.04 

107 

683 

6ll 

101 

510 

179 

6 

173 

30 

2 

28 

Texas  (West) 

730 

.04 

370 

360 

480 

260 

220 

250 

110 

140 

4 

2 

2 

Total 

7,677 

.37 

670 

7,007 

6,396 

518 

5,878 

1.281 

152 

1,129 

39 

4 

35 

Total,  North 

266,014 

12.93 

58,942 

207,072 

208,758 

45,116 

163,642 

57,256 

13,826 

43,430 

1,989 

28 

1.961 

South: 


South  Atlantic: 
North  Carolina 
South  Carolina 
Virginia 

44,152 

32,299 

30,407 

2.15 

1-57 

1.48 

22,459 

18,876 

9,809 

21,693 

13,423 

20,598 

33,535 

28,085 

21,982 

17,315 

16,096 

6,747 

16,220 

11,989 

15,235 

10,617 

4,214 

8,425 

5,144 

2,780 

3,062 

5,473 

1,434 

5,363 

%5 

_5/27 

3 

5 

1 

11/42 

i/26 

Total 

106,858 

5.20 

51,144 

95*714 

83,602 

40,158 

43,444 

23,256 

10,986 

12,270 

78 

g._ 

69 

Southeast: 

Alabama 

38,211 

1.86 

21,929 

16,282 

28,134 

16,912 

11,222 

10,077 

5,017 

5,060 

231 

ne 

113 

Florida 

23,032 

1.12 

18,064 

4,968 

14,990 

11,253 

3,737 

8,042 

6,811 

1,231 

4 

Georgia 

36,920 

1.79 

23,112 

13,808 

25,735 

15,944 

9,791 

11,185 

7,168 

4,017 

5/21 

8 

6/13 

Mississippi 

25,789 

1-25 

11,138 

14,651 

21,026 

9,274 

11,752 

4,763 

1,664 

2,899 

185 

67 

ns 

Tennessee 

15,350 

.75 

2,590 

12,760 

9,770 

1,792 

7,978 

5,580 

798 

4,782 

220 

18 

202 

Total 

.6,77 

76,833 

62,469 

_ 9^655 

55,175 

44,480 

39,647 

21,658 

-OligS 2— 

^662 



^447 

West  Gulf: 

Arkansas 

38,317 

1.86 

17,777 

18,208 

20,540 

29,269 

15,359 

13,910 

9,048 

2,418 

6,630 

184 

78 

106 

Louisiana 

41,436 

2.01 

23,228 

35,602 

16,016 

19,586 

5,834 

2,192 

3,642 

159 

78 

81 

Oklahoma  (East) 

5,580 

•27 

2,230 

16,741 

3,350 

3,620 

1,740 

1,880 

1,960 

490 

1,470 

28 

10 

18 

Texas  (East) 

25,575 

1.25 

8,834 

19,593 

14,076 

5,517 

5,982 

2,665 

3,317 

93 

60 

33 

Total 

110,908 

5.39 

54,956 

55,952 

88,084 

47,191 

40,893 

22,824 

7,765 

15,059 

464 

226 

238 

Total,  South 

357,068 

17.36 

182,933 

174,135 

271,341 

142,524 

128,817 

85,727 

40,409 

45,318 

1,204 

450 

754 

Section,  region, 
and  State 
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C -SUPERVISION 
Timber  Pooource  Rovlev 

Tabic  6<r-Nct  volume  of  live  savtlnbcr  lxi  savtlmber  stands  and  other  stands,  and  net  volume  of  oalvable  dead  savtlmber,  on  ccgroerclal  forest  land 
In  the  United  States  and  Coastal  Alaska,  by  softwoods  and  hardwoods,  and  by  oectlon,  region,  and  State,  January  1,  1953^-  Continued 

(Comparable  to  Table  3,  Basic  FOrest  Statistics  for  the  United  States  January  19**5,  revised  September  1950) 


Live 

savtlmber 

Salvable 

dead  savtlmber 

Section,  region, 

Total 

: Savtlmber  stands 

Other  stands^/ 

and  State 

All  opecles 

Softwood 

Hardwood 

: Total 

: Softwood  : 

Hardwood 

Total 

Softwood 

Hardwood 

Total  : 

Softwood: 

Hardwood 

Million 

Percent 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

West: 

Pacific  Northwest: 

D.-fir  subregion 

594,375 

28.90 

577,116 

17,259 

572,799 

556,152 

16,647 

21,576 

20,964 

612 

23,446 

23,367 

79 

Pine  subregion 

154,501 

7.51 

154,317 

184 

147,491 

147,344 

147 

7,010 

6,973 

37 

2,469 

2,469 

Total 

7^8,876 

36.41 

731,433 

17,443 

720,290 

703,496 

16,794 

26,586 

27,937 

649 

25,915 

25,836 

79 

Oregon 

433,809 

21.09 

424,721 

9,088 

418,872 

410,101 

8,771 

14,937 

14,620 

317 

17,015 

16,974 

41 

Washington 

315,067 

15.32 

306,712 

8,355 

301,418 

293,395 

8,023 

13,649 

13,317 

332 

8,900 

8,862 

38 

Total 

748,876 

36.41 

731,433 

17,443 

720,290 

703,496 

16,794 

28,586 

27,937 

649 

25,915 

25,836 

79 

California 

360,001 

17.50 

354,024 

5,977 

351,477 

346,359 

5.118 

8,524 

7,665 

859 

1,570 

1,570 

(7/) 

Northern  Rocky  Mtn: 

Idaho 

96,015 

4.67 

95,809 

206 

92,621 

92,421 

200 

3,394 

3,388 

6 

2,693 

2,692 

1 

Montana 

55,770 

2.71 

55,075 

695 

45,916 

45,309 

607 

9,854 

9,766 

88 

1,209 

1,209 

S.  Dakota  (West) 

3,167 

•15 

3,167 

2,983 

2,983 

184 

184 

89 

89 

Wyoming 

12,070 

-59 

11,631 

439 

11,296 

11,177 

119 

774 

454 

320 

289 

269 

20 

Total 

167,022 

8.12 

165,682 

1,340 

152,816 

151.890 

926 

14,206 

13,792 

414 

4,280 

4,259 

21 

Southern  Rocky  Mtn 

Arizona 

19,988 

-97 

19,817 

171 

19,790 

19,628 

162 

198 

189 

9 

387 

386 

1 

Colorado 

25,394 

1.23 

23,777 

1,617 

22,819 

21,504 

1,315 

2,575 

2,273 

302 

1,217 

1,200 

17 

Nevada 

572 

.03 

565 

7 

549 

546 

3 

23 

19 

4 

1 

1 

New  Mexico 

15,054 

.73 

14,038 

1,016 

14, 144 

13,304 

840 

910 

734 

176 

192 

189 

3 

Utah 

7,800 

•39 

7,392 

408 

7,531 

7,133 

398 

269 

259 

10 

440 

353 

87 

Total 

68,808 

3.35 

65,589 

3,219 

64,833 

62,115 

2,718 

3,975 

3.474 

501 

2,237 

2,129 

108 

Total,  West 

1,344,707 

65.38 

1,316,728 

27,979 

1,289.416 

1,263,860 

25,556 

55,291 

52,868 

2,423 

34,002 

33,794 

208 

Continental  U.  S. 

1,967,789 

95.67 

1,558,603 

409,186 

1,769,515 

1,451,500 

318,015 

193,274 

107,103 

91,171 

37,195 

34,272 

2,923 

Coastal  Alaska 

89,058 

4.33 

88,951 

107 

88,533 

88,427 

106 

525 

524 

1 

320 

320 

All  regions 

2,056,847 

100.00 

1,647,554 

409,293 

1,858,048 

1,539,927 

318,121 

198,799 

107,627 

91,172 

37,515 

34,592 

2,923 

1/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Net  volume  in 
board  feet  log  scale,  International  l/U-inch  rule. 

2/  Poletimber  and  seedling  and  sapling  stands  and  nonstocked  and  other  areas. 
Dead  chestnut. 


4/  Includes  4l  million  board  feet  of  dead  chestnut. 
5/  Includes  25  million  boapd  feet  of  dead  chestnut. 
6/  Includes  9 million  board  feet  of  dead  chestnut. 
Jj  Less  than  0.5  million  board  feet. 
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(Comparable  to  Table  10,  Basic  Forest  Statistics  for  the  United  States  Jamiary  19^5,  revised  September  1950) 
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(Comparable  to  Table  10,  Basic  Forest  Statistics  for  the  United  States  January  19**5,  revised  September  1950) 
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Table  8 .--Net  volume  of  growing  stock  on 

commercial 

forest  land 

in  the  United 

State e und 

Coastal  Alaska,  by  class 

of 

material  and  softwoods  and  hardwoods 

. end  by  section,  region. 

and  State, 

January  1, 

19531/ 

( Comparable 

xo  Table  4, 

Basic  Forest 

Statistics 

for  the  United  States  January  19^*5 > 

revised  September  1950) 

Growing 

stock 

Sevtimber  tree 

s : 

Poletimber  tree 

Section,  region, 
and  State 

Total 

Softwood  ‘ 

Hardwood  ' 

Total  ; 

Soil. wood  * 

Hardwood  ] 

Total  \ S 

oftvood  ] 

Hardwood 

Million 
cu.  ft. 

Percent 

Million 
cu.  ft . 

Million 
cu.  ft . 

Million 
cu.  ft. 

Million 
cu.  ft . 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 
cu.  ft. 

Million 
cu.  ft. 

North: 

New  England: 

Connecticut 

1,304 

0.25 

158 

1,146 

533 

85 

448 

771 

73 

®8 

Maine 

12,601 

2.44 

5,850 

6,751 

6,397 

3,96s 

2,408 

6,204 

1,861 

4,343 

Massachusetts 

1,671 

• 36 

631 

1,240 

786 

373 

413 

1,085 

258 

827 

New  Hampshire 

4,452 

.86 

2,065 

2,387 

2,366 

1,359 

1,007 

2,086 

706 

1,380 

Rhode  Island 

l6l 

.03 

15 

146 

52 

10 

42 

109 

5 

104 

Vermont 

3,956 

• 77 

1.238 

2,718 

2,175 

827 

1,348 

1,781 

kll 

1,370 

Total 

g4,345 

4.71 

...hS27  ... 

14,388 

12,309 

6,643 

5-,-M6  . 

12,036 

3,314 

8,722 

Middle  Atlantic: 

Delaware 

464 

.09 

217 

247 

284 

148 

136 

180 

69 

111 

Maryland 

2,899 

.56 

806 

2,093 

1,748 

469 

1,279 

1,151 

337 

8l4 

New  Jersey 

952 

.18 

197 

755 

440 

100 

34o 

512 

97 

415 

New  York 

11,675 

2.26 

2,544 

9,131 

6,708 

1,796 

4,912 

4,967 

748 

4,219 

Pennsylvania 

10,629 

2.06 

1,020 

9,609 

4,443 

704 

3,739 

6,186 

316 

5,870 

2,947 

West  Virginia 

7,664 

1.52 

606 

7,258 

4,724 

413 

4,311 

3,140 

193 

Total 

34,483 

6.67 

5,390 

29,093 

3-8, 3*»7 

3,630 

. 34,717 

16,136 

1,760 

14,376 

Lake  States: 

Michigan 

9,912 

1.92 

2,278 

7,634 

4,540 

1,191 

3,349 

5,372 

1,087 

4,285 

Minnesota 

7,235 

1.40 

2,829 

4,406 

2,746 

1,134 

1,612 

4,4® 

1,695 

2,794 

Wisconsin 

8,071 

1.56 

1,436 

6,635 

3,436 

822 

2,6l4 

4,635 

6l4 

4,021 

Total 

25,218 

4.88 

6,543 

16,675 

10,722 

3047 

1£ZS_ 

14,496 

3,396 

11,100 

Central: 

Illinois 

3,050 

• 59 

14 

3,036 

2,123 

12 

2,111 

927 

2 

925 

Ind  iana 

3,04l 

• 59 

26 

3,015 

2,084 

13 

2,071 

957 

13 

944 

Iowa 

1,183 

.23 

1 

1,182 

831 

831 

352 

1 

351 

Kentucky 

7,834 

1.52 

571 

7,263 

4,853 

388 

4,465 

2,981 

183 

2,798 

Missouri 

5,503 

1.06 

334 

5,169 

2,610 

187 

2,623 

2,693 

147 

2,546 

Ohio 

4,013 

•77 

96 

3,917 

2,653 

66 

2,587 

1,360 

30 

1.330 

Total 

24,624 

4.76 

1,042 

23,582 

llJSi* 

666 

14,688 



376 

8,894 

Plains: 

Kansas 

954 

• 19 

8 

946 

649 

3 

646 

305 

5 

300 

Nebraska 

462 

.09 

65 

397 

253 

36 

217 

209 

29 

180 

North  Dakota 

251 

•05 

1 

250 

138 

138 

113 

1 

112 

Oklahoma  (West) 

337 

.06 

(2/) 

337 

212 

212 

125 

125 

South  Dakota  (East) 

601 

.12 

55 

546 

152 

20 

132 

449 

35 

4l4 

Texas  (West) 

223 

.04 

85 

138 

154 

67 

87 

69 

18 

51 

Total 

2,828 

.55 

214 

2 ,6l4 

1,558 

126 

1,432 

1,270 

88 

1,182 

Total,  North 

111,498 

SL5Z 

23,146 

88,352 

58,290 

14,212 

44,078 

53,208 

8,934 

44,274 

South : 

South  Atlantic: 

North  Carolina 

13,642 

2.64 

6,379 

7,263 

9,038 

4,607 

4,431 

4,6o4 

1,772 

2,832 

South  Carolina 

9,613 

1.86 

5,288 

4,325 

6,220 

3,593 

2,627 

3,393 

1,®5 

1,698 

Virginia 

10,503 

2.03 

3,210 

7,293 

6,219 

2,058 

4,l6l 

4,284 

1,152 

3,132 

Total 

33,758 

6-53 

14,877 

18,881 

21,477 

10,258 

11,219 

12,281 

4,619 

7,662 

Southeast: 

Alabama 

11,713 

2.27 

5,616 

6,097 

7,688 

3,993 

3,695 

4,025 

1,623 

2,402 

Florida 

8,152 

1.58 

5,942 

2,210 

4,525 

3,502 

1,023 

3,627 

2,440 

1,187 

Georgia 

12,692 

2.46 

7,773 

4,91  ? 

8,174 

5,213 

2,961 

4,518 

2,560 

1,958 

Mississippi 

9,62e 

1.86 

3,288 

6,340 

5,489 

2,266 

3,223 

4,139 

1,022 

3,117 

Tennessee 

5,770 

1.11 

882 

4,888 

3,2® 

507 

2,782 

2,481 

375 

2,106 

Total 

**7,955 

9.28 

23,501 

24,454 

29,165 

15,481 

13,684 

18,790 

8,020 

10,770 

West  Gulf: 

Arkansas 

11,762 

2.28 

4,318 

7,444 

7,880 

3,297 

4,583 

3,882 

1,021 

2,861 

Louisiana 

11,199 

2.17 

3,927 

7,272 

8,496 

3,252 

5,244 

2,703 

675 

2,028 

Oklahoma  (East) 

1,780 

.34 

580 

1,200 

1,166 

412 

754 

6l4 

168 

446 

Texas  (East) 

7,247 

1.40 

3,864 

3,383 

5,167 

3.035 

2,132 

2,080 

329 

1,251 

Tot-al 

31,988 

6.19 

12,689 

19,299 

22,709 

9,996 

12,713 

9,279 

2,693 

6,586 

Total,  South 

113,701 

22.00 

51,067 

62,634 

73,351 

35,735 

37,616 

40,350 

15,332 

25,018 

-Ik  - 
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Southeast: 
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Tab le  H . — Net  volume  of  growing  stock  and  live  savtlmber  on  commercial  forest  land  in  the  United  States  and  Coastal  Alaska. , 
by  ownership  class,  and  by  section,  region,  aod  State,  January  1,  1953^- -Continued. 
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C -SUPERVISION 
Timber  Re sour©©  Review 


Table  12 . - -Net  annual  growth  of  growing  stock  and  live  eawtimbcr  on  commercial  forest  land  In  the  United  States  and 


37" 


(Comparable  to  Table  7,  Basic  Forest 

Statistics  for 

the  United 

States,  January  1945, 

revised  September  19 50) 

Growing  stock 

: Live 

sawtimber 

Section,  region, 

and  State 

. Total 

Softwood 

Hardwood 

. Total  . 

Softwood  J 

Hardwood 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cu. .ft. 

cords 

cu.  ft. 

cords 

cu.  ft. 

cords 

bd.  ft. 

bd.  ft. 

bd.  ft. 

North: 

Nev  England: 

Connecticut 

68 

1.0 

10 

(2 /) 

58 

1.0 

106 

18 

88 

Maine 

375 

6.0 

l4l 

3.0 

234 

3.0 

821 

463 

358 

MassachueettB 

8o 

(g /> 

25 

(2/) 

55 

(2/) 

139 

.68 

71 

New  Hampshire 

212 

5.0 

80 

1.0 

132 

2.0 

472 

259 

213 

Rhode  Island 

9 

(2 /) 

1 

(2 /) 

8 

(2/) 

9 

2 

7 

Vermont 

134 

1.0 

34 

(2/) 

100 

1.0 

310 

104 

20 6 

Total 

878 

11.0 

291 

4.0 

587 

7.0 

1,857 

914 

943 

Middle  Atlantic: 

Delaware 

18 

(2 /) 

7 

(2/) 

11 

(2/) 

56 

19 

37 

Maryland 

117 

2.0 

24 

1.0 

93 

1.0 

324 

59 

265 

New  Jersey 

38 

(a/) 

6 

(2 /) 

32 

(2/) 

81 

13 

68 

New  York 

393 

5.0 

66 

1.0 

327 

4.0 

1,041 

214 

827 

Pennsylvania 

357 

4.0 

26 

(2 /) 

331 

4.0 

750 

93 

657 

West  Virginia 

434 

6.0 

27 

(2/) 

407 

6.0 

908 

72 

836 

Total 

1,357 

17.0 

156 

2.0 

1.201 

15.0 

3,160 

470 

_ 2,690 

Lake  States: 

Michigan 

433 

5-4 

135 

1.7 

298 

3.7 

1,010 

287 

723 

Minnesota 

385 

4.8 

118 

1.5 

267 

3.3 

788 

328 

460 

Wisconsin 

362 

. 4.5 

66 

.8 

296 

3.7 

895 

187 

708 

Total 

1,180 

14.7 

319 

4.0 

861 

10.7 

2,693 

802 

1,891 

Central : 

Illinois 

135 

2.1 

1 

(i/) 

134 

2.1 

496 

2 

494 

Indiana 

139 

2.2 

1 

(3/) 

138 

2.2 

497 

2 

495 

Iowa 

49 

.8 

(4/) 

(2/) 

49 

.8 

219 

219 

Kentucky 

365 

5.6 

28 

.4 

337 

5-2 

1,410 

188 

1,222 

Missouri 

270 

4.2 

12 

.2 

258 

4.0 

785 

44 

741 

Ohio 

170 

2.7 

4 

• 1 

166 

2.6 

556 

13 

543 

Total 

1.128 

17.6 

446 

.7 

1,082 

16.9 

3,963 

249 

3,714 

Plains : 

Kansas 

39 

.6 

(4/) 

<2/) 

39 

.6 

178 

(5/> 

178 

Nebraska 

19 

.3 

3 

(2/) 

16 

.3 

66 

10 

56 

North  Dakota 

9 

.1 

9 

.1 

28 

28 

Oklahoma  (West) 

16 

.2 

(4/5 

(2/5 

16 

.2 

43 

(2/5 

43 

South  Dakota  (East) 

21 

.3 

1 

C V ) 

20 

.3 

44 

6 

38 

Texas  (West) 

12 

.2 

5 

.1 

L_ 

.1 

42 

24 

18 

Total 

116 

1.7 

9 

.1 

107 

1.6 

401 

40 

36l 

Total,  North 

4,659 

62.0 

821 

10.8 

3,838 

51-2 

12,074 

2,475 

_ 9,599 

South: 

South  Atlantic: 

North  Carolina 

802 

11.8 

4l6 

6.0 

386 

5-8 

2,951 

1,606 

1,345 

South  Carolina 

509 

7.0 

334 

4.6 

175 

2.4 

1,851 

1,195 

656 

Virginia 

597 

8.9 

219 

3.3 

378 

5.6 

2.078 

869 

1,209 

Total 

1,906 

27.7 

969 

13.9 

939 

13.8 

6,88o 

3,670 

3,210 

Southeast : 

Alabama 

769 

10.8 

431 

5-7 

338 

5-1 

2,770 

1,864 

906 

Florida 

458 

6.4 

362 

5-1 

96 

1-3 

1,625 

1,389 

236 

Georgia 

869 

12.6 

590 

8.6 

279 

4.0 

3,174 

2,370 

804 

Mississippi 

716 

10.2 

279 

3.7 

437 

6.5 

1,628 

887 

741 

Tennessee 

244 

3.6 

52 

• 7 

192 

2.9 

838 

169 

669 

Total 

3.056 

43.6 

1,714 

23.8 

1,342 

19.8 

10,035 

6,679 

3,356 

West  Gulf: 

Arkansas 

573 

8.2 

268 

3.6 

305 

4.6 

2,253 

1,220 

1,033 

Louisiana 

687 

9.8 

292 

3.9 

395 

5.9 

2,691 

1,445 

1,246 

Oklahoma  (East) 

97 

1.4 

36 

• 5 

6l 

.9 

286 

145 

l4l 

Texas  (East) 

486 

6.8 

285 

3.8 

■ 201 

3.0 

1,872 

1,336 

536 

Total 

1.843 

26.2 

881 

11.8 

962 

14.4 

7,102 

4,146 

2^56 

Total,  South 

6,807 

n-a-a 

3,564 

49.5 

3,243 

48.0 

24,017 

14,495 

9,522 

22 
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Table  l4. --Timber  cut  from  live  savtlmber  on  commercial  forest  land  Id  the  Uplted  States  and  Coaatal  Alaska 
by  selected  products  and  softwoods  and  hardwoods,  and  by  eectlop,  region,  and  State  of  orlglp,  1952^' 
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l/  Prepared  by  Forest  Service,  U.  S«  Department  of  Agriculture,  Estimates  of  timber  cut  include  cooperage  logs  and  bolts,  poles  aDd  piling,  posts,  hewn  ties,  mine  timbers,  and  various  miscellane- 

logging  residues  as  well  as  sawlog  material  removed  as  timber  products.  Timber  cut  for  fuelvood,  ous  products  like  box  and  shingle  bolts,  excelsior  bolts,  turnery,  dimension  and  handle  stock,  chem- 

although  third  in  volume  next  to  pulpwood,  is  included  with  the  "all  other  products"  group  because  ical  wood,  etc.,  are  grouped  because  their  combined  cut  is  only  a comparatively  small  fraction  of 

estimates  are  likely  to  be  considerably  in  error  for  individual  States.  Other  products  including  the  total  for  all  products.  Volumes  refer  to  live  sawtimber  inventory  and  are  in  net  board  feet 

log  scale,  International  l/4-inch  rule. 
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1/  Prepared  by  Forest  Service,  U,  S.  Department  of  Agriculture.  Estimates  of  timber  cut  refer  to  growing  like  box  and  shingle  bolto,  excelsior  bolts,  turnery,  dimension  and  handle  stock; 

stock  inventory  and  include  logging  residues  as  well  as  growing  stock  material  removed  as  timber  products.  chemical  wood,  etc,,  are  grouped  because  their  combined  cut  is  only  a corapara- 

Timber  cut  for  fuelwood,  although  third  in  volume  next  to  pulpwood,  is  included  with  the  "all  other  products"  tively  small  fraction  of  the  total  for  all  products.  Volumes  are  in  net  cubic 

group  because  estimates  are  likely  to  be  considerably  in  error  for  individual  States.  Other  products  including  feet  roundwood  excluding  bark, 

cooperage  logs  and  bolts,  poles  aod  piling,  posts,  hewn  ties,  miDe  timbers  and  various  miscellaneous  products 


All  ownerships  * Federal  ownership  or  trusteeship  * State,  couaty,  and  municipal 
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Table  16.  — Commercial  and  noncommercial  forest  land  requiring  protection  from  fire  In  the  Unite 
and  status  of  protection  by  ownership  class  and  by  section,  region,  and  State.  195c 
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Table  17  . — Annual  mortality  of  live  sawtimber  nod  growing  stock  on  comnerclal  forest  land  Id  the  United  States  and  Coastal  Alaakn 


by  cause,  by  section,  region,  and  3tate,  nod  by  Boftvood b and  hardwoods,  195: 


: 

Growing  otock 

Live  oavtlmber 

Section,  region, 

Mortality  cause 

: : 

Mortality 

cause 

and  State 

: Total 

:Softvood 

: Hardwood 

: Fire  : 

Inoecta: 

Disease  : 

Other®'  : 

Total 

t Softwood 

: Hardwood  : 

Fire  : 

; Insects  : 

Disease  : 

: Other^ 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu,  ft. 

cu,  ft. 

cu.  ft. 

cu,  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

North: 

Nev  England: 
Connecticut 
Maine 

Massachusetts 
New  Hampshire 
Rhode  Island 
Vermont 

7 

196 

20 

52 

1 

22 

1 

48 

11 

29 

(2/> 

10 

6 

148 

9 

23 

1 

12 

2 

ik 

(2/> 

(27) 

<3/> 

10 

6 

5 

2 

1 

154 

8 

42 

(2/> 

13 

4 
31 

5 
5 
1 
7 

4 

402 

30 

140 

2 

67 

1 

127 

26 

34 

1 

29 

3 

275 

4 

5 6 
l 
38 

2 

3 

(4/) 

1 

(it/) 

(it/) 

30 

3 

12 

*8 

2 
303 
21 
117 
(4 /) 
32 

V 

6 

10 

1 

27 

Total 

298 

99 

122 

4 

22__ 

218 

52 

645 

268 

377 

7 

53 

475 

110 

Middle  Atlantic: 

Delaware 

1* 

2 

2 

(2/) 

<2/) 

(2 /> 

4 

4 

3 

1 

(4 /) 

.. 

(*£> 

4 

Maryland 

16 

9 

7 

1 

1 

14 

21 

10 

11 

2 

1 

14 

New  Jersey 

5 

3 

2 

(2/) 

2 

3 

6 

2 

4 

1 

(4/) 

1 

4 

New  York 

10k 

34 

70 

3 

21 

76 

147 

61 

86 

4 

10 

63 

70 

Pennsylvania 

85 

15 

70 

2 

4 

12 

67 

103 

36 

67 

1 

8 

30 

64 

West  Virginia 

19 

l 

16 

1 

1 

3 

14 

73 

3 

70 

2 

5 

- 9 

57 

Total 

233 

64 

169 

8 

8 

39 

173 

354 

115 

239 

10 

24 

107 

21 H 

Lake  States: 

Michigan 

136 

24 

112 

1 

13 

U3 

79 

278 

61 

217 

1 

7 

63 

207 

Minnesota 

173 

69 

105 

1 

14 

69 

89 

194 

86 

106 

2 

11 

68 

113 

Wisconsin 

176 

30 

146 

<V> 

7 

54 

115 

226 

60 

166 

(57) 

2 

62 

162 

Total 

485 

122 

382 

2 

3*L_ 

166 

283 

698 

209 

489 

3 

20 

193 

482 

Central: 

Illinois 

15 

<2/> 

15 

1 

.. 

5 

9 

59 

(4/) 

59 

2 

19 

38 

Indiana 

7 

(2/) 

7 

1 

2 

4 

19 

(57) 

19 

2 

8 

9 

Iowa 

12 

(2/) 

12 

1 

4 

7 

40 

40 

4 

, . 

18 

18 

Kentucky 

30 

2 

28 

6 

.. 

9 

15 

90 

7 

33 

13 

.. 

27 

50 

Missouri 

30 

2 

28 

11 

6 

13 

79 

5 

74 

23 

28 

28 

Ohio 

8 

(2/) 

8 

l 

3 

4 

25 

1 

24 

2 

.. 

11 

12 

Total 

102 

4 

28 

21 

72-  _ 

52 

312 

13 

299 

46 

111 

i55_ 

Plains: 

Kansas 

9 

(2/) 

9 

1 

.. 

3 

5 

32 

(4 /) 

32 

3 

.. 

14 

15 

Nebraska 

5 

1 

4 

(2/) 

1 

4 

12 

2 

10 

1 

6 

5 

North  Dakota 

5 

(2/) 

5 

(2/) 

(2?) 

3 

2 

10 

(4 /) 

10 

(5/) 

1 

5 

4 

Oklahoma  (West) 

2 

2 

(27) 

(27) 

(2/) 

2 

5 

5 

1 

(5 /) 

(57) 

4 

S.  Dak.  (East) 

5 

(2/> 

5 

(2/) 

(2/) 

2 

3 

7 

1 

6 

.. 

. . 

3 

4 

Texas  (West) 

2 

1 

1 

(2/) 

(27) 

(27) 

2 

4 

2 

2 

(57) 

1 

(5/> 

3 

Total 

28 

2 

26 

1 

(2/) 

9 

18 

70 

5 

65 

5 

2 

28 

35 

Total  North 

1.146 

291 

855 

36 

65 

46l 

584 

2.079 

610 

1.469 

71 

32 

914 

925_ 

South: 

South  Atlantic: 

North  Carolina 

35 

23 

12 

6 

9 

7 

13 

98 

68 

30 

17 

26 

25 

30 

South  Carolina 

39 

30 

9 

6 

10 

8 

15 

127 

101 

26 

23 

37 

32 

35 

Virginia 

21 

11 

10 

4 

4 

5 

8 

42 

22 

20 

7 

9. 

11 

. 15 

Total 

95 

64 

31 

16 

23 

20 

38 

267 

SSL 

28 

47 

72 

68 

80 

Southeast: 

Alabama 

82 

39 

^3 

10 

13 

12 

47 

229 

131 

98 

19 

56 

32 

122 

Florida 

4o 

30 

10 

11 

5 

7 

17 

117 

88 

29 

22 

22 

23 

50 

Georgia 

80 

51 

29 

23 

11 

15 

31 

242 

152 

90 

66 

38 

51 

87 

Mississippi 

70 

23 

47 

14 

10 

4 

42 

159 

68 

91 

25 

32 

11 

91 

Tennessee 

42 

6 

36 

13 

..  3 

2 

24 

94 

16 

78 

22 

8 

7 

57 

Total 

314 

149 

165 

71 

42 

40 

161 

841 

455 

386 

155 

156 

124 

407 

West  Gulf: 

Arkansas 

82 

29 

53 

16 

13 

5 

48 

226 

104 

122 

36 

48 

15 

127 

Louisiana 

76 

26 

50 

14 

15 

5 

42 

248 

109 

139 

4o 

61 

19 

128 

Oklahoma  (East) 

12 

4 

8 

2 

2 

1 

7 

33 

13 

20 

3 

9 

2 

19 

Texas  (East) 

50 

26 

24 

7 

17 

2 

24 

153 

100 

_ 53  _ 

14 

66 

5 

68 

Total 

220 

85 

135 

39 

47 

13 

121 

660 

326 

334 

93 

184 

4l 

342 

Total  South 

629 

298 

221 

126 

112 

23 

318 

1.788 

972 

796 

294 

412 

233 

_822„ 

West: 

Pacific  Northwest: 

D.-fir  subregion 

551 

537 

14 

34 

225 

62 

230 

3,105 

3,056 

49 

189 

1,313 

369 

1,234 

Pine  subregion 

196 

196 

. , 

89 

16 

91 

932 

93 2 

.. 

4 

422 

75 

431 

Total 

747 

733 

14 

34 

314 

78 

321 

4,037 

3,988 

49 

193 

1,735 

444 

1.665 

Oregcro 

393 

386 

7 

23 

170 

40 

160 

2,314 

2,287 

27 

129 

1,037 

253 

895 

Washington 

354 

347 

7 

11 

144 

38 

161 

1,723 

1.701 

22 

64 

698 

191 

770 

Total 

747 

733 

14 

34 

314 

78 

321 

4.037 

3,988 

49 

193 

1.735 

444 

1.665 

California 

359 

336 

23_ 

21 

228 

55 



1.865 

1.811 

55 — 

13.1 

1,358 

204 

172 

Northern  Rocky  Mtn: 

Idaho 

153 

153 

(27) 

5 

77 

30 

4l 

714 

713 

1 

20 

399 

95 

200 

Montana 

123 

122 

1 

2 

75 

6 

40 

630 

630 

(47) 

7 

4o8 

30 

185 

S.  Dak.  (West) 

4 

4 

.. 

(27) 

1 

(2/> 

3 

15 

15 

(57) 

(47) 

3 

(5/) 

12 

WycmiDg 

28 

27 

1 

(27) 

5 

(27) 

23 

116 

114 

2 

(57) 

23 

9 

84 

Total 

308 

396 

2 



158 

36 

ipj 

1.472 

3 

27 

533 



481 

Southern  Rocky  Mtn: 

Arizona 

46 

44 

2 

4 

13 

8 

21 

240 

234 

6 

24 

63 

39 

114 

Colorado 

73 

67 

6 

(2/) 

27 

5 

41 

275 

266 

9 

2 

121 

24 

128 

Nevada 

1 

1 

(2/) 

(2/) 

1 

(27) 

5 

5 

(4/> 

1 

3 

(4/) 

1 

New  Mexico 

68 

57 

11 

7 

18 

29 

334 

298 

36 

35 

84 

67 

148 

Utah 

12 

10 

2 

(2 /) 

7 

4 

1 

52 

46 

6 

1 

27 

16 

8 

Total 

200 

179 

21 

11 

66 

31 

92 

006 

849 

57 

63 

298 

146 

399 

Total  West 

1.614 

1,554 

60 

73 

7 66 

190 

585 

8.283 

8.120 

163 

4l4 

4.224 

928 

2.717 

Continental  U.  S. 

3,389 

2,143 

1,246 

235 

943 

724 

1,487 

12,130 

9,702 

2,428 

779 

4,735 

2,075 

4,541 

Coastal  Alaska 

100 

100 

(2/) 

1 

27 

49 

23 

392 

392 

(57) 

2 

98 

204 

88 

Ail  Regions 

3.«9 

2.243 

1.246 

i2l- 

2I2_ 

773 

1,510 

12.522 

10,094 

2.428 

781 

5x8 33 

2.279 

4.629 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Mortality  of  live  2 / Weather,  animals,  euppresslOD,  etc. 

sawtimber  in  board  feet  log  scale.  International  l/4-inch  rule,  and  of  growing  stock  in  3 / Less  than  0.5  million  cubic  feet, 

cubic  feet  excluding  bark.  Estimates  represent  the  current  level  of  mortality  Indicated  4/  Less  than  0.5  million  board  feet, 

by  trends  over  a long  period  of  years  as  determined  in  1952. 
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-Are*  of  acceptable  plantations  on  coraerclai  and  nonccamaerclal  forest  land  and  area  of  aho  Iter  belts  in  continental  United  Statos 
by  otmerahlp  class, and  by  section,  roplon  and  State.  June  30,  1953^/ 
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Timber  Resource  Review  Table  19  • — Plan  table  area  of  commercial  and  noncouafcrclal  foroct  land  and  needed  she  iter  be  it  plantings  In  continental  Pal  ted  States, 

by  ownsrahlp  claas,  and  by  sectlop , region,  and  State,  January  1,  1953^ — Continued 
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Continental  0.  S. 60,339  $1,948  5,617  4,567  247 210 593  2.276  1,009  43,046 5,447  2,490  1.380  1,021 50 31  276 188  2 >93  2 ,944 10 8 2 6l  2,873 

1/  Prepared  by  Forest  Service , U.  S.  Department  of  Agriculture.  Plan  table  area  rei'ors  to  non  stocked  or  poorly  desirable  and  practical,  and  (b)  on  which  regeneration  will  not  occur  naturally  to  a desirable  density  within  a reasonable  tine, 

stocked  forest  land  or  nonfare st  land:  (a)  on  which  the  establishment  or  interplanting  of  forest  tree  cover  la  2/  Lesa  than  0.5  thousand  acres. 
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Prepared  by  Forest  Service,  D.  S.  Department  of  Agriculture.  United  States  is  37,90b  thousand  acres  including  kk2  thousand  acres 

Ponderosa  pine.  The  total  area  of  ponderosa  pine  type  in  the  in  the  Plains  Region. 
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22 . — Commercial  forest  land  area  Id  the  United  States  and  Coastal  Alaska  by  ownership  class, 
aectiop  and  region,  and  stand-size  class,  January  1, 


NORTH 


Federal  ownership  or  trusteeship 


Region 

and 

stand-size  class 

: All 

: ownerships 

Total 

: National  : 
: forest  : 

Indian^ 

: Bureau  : 

: of  land  g/: 
: management”7 : 

Other^/ 

Stated/ 

: County  : 

: and  2/: 

:municipal”7 : 

Private 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

' 

— — 

1 

New  England: 

Sawtimber  stands 

10,302 

492 

466 

• # 

26 

126 

50 

9,634 

Poletimber  stands 

14,501 

278 

253 

• • 

25 

312 

120 

13,791 

Seedling  and  sapling  stands 

4,969 

114 

87 

• • 

.. 

27 

129 

79 

4,647 

Nonstocked  and  other  areas 

886 

20 

16 

. . 

, . 

4 

13 

8 

845 

Total 

50.658 

904 

822 

82 

580 

257 

28.917 

Middle  Atlantic: 

Sawtimber  stands 

15,002 

532 

473 

• • 

59 

780 

62 

13,628 

Poletimber  stands 

16,991 

582 

513 

,, 

,, 

69 

1,797 

166 

14,446 

Seedling  and  sapling  stands 

8,842 

376 

338 

.. 

• • 

38 

925 

89 

7,452 

Nonstocked  and  other  areas 

1,390 

51 

15 

• 0 

36 

143 

11 

1.185 

Total 

42.225 

1.541 

1,339 

202 

3.645 

328 

36.711 

Lake  States: 

Sawtimber  stands 

6,457 

904 

648 

205 

4 

47 

46l 

244 

4,848 

Poletimber  stands 

16,010 

2,727 

2,204 

382 

19 

122 

2,304 

1,677 

9,302 

Seedling  and  sapling  stands 

20,370 

3,022 

2,505 

293 

21 

203 

3,037 

2,919 

11,392 

Nonstocked  and  other  areas 

10,435 

887 

538 

239 

23 

87 

1.945 

1,312 

6,291 

Total 

53.272 

7.540 

5.895 

1,119 

67 

459 

7.747 

6.152 

31.833 

Central: 

Sawtimber  stands 

14,486 

1,067 

905 

(3/) 

1 

l6l 

204 

23 

13,192 

Poletimber  stands 

15,722 

708 

539 

1 

, . 

168 

207 

18 

14,789 

Seedling  and  sapling  stands 

8,957 

690 

596 

(3/) 

94 

87 

7 

8,173 

Nonstocked  and  other  areas 

3,229 

167 

l4l 

(3/) 

.. 

26 

11 

1 

3,050 

Total 

42.394 

2.632 

2.181 

1 

1 

449 

509 

*>9 

39.204 

Plains: 

Sawtimber  stands 

1,475 

79 

5 

60 

. . 

14 

17 

1,379 

Poletimber  stands 

2,289 

l4l 

24 

97 

1 

19 

30 

. . 

2,118 

Seedling  and  sapling  stands 

1,053 

145 

14 

106 

3 

22 

12 

.. 

896 

Nonstocked  and  other  areas 

675 

112 

2 

105 

5 

6 

• . 

557 

Total 

5,492 

477 

45 

368 

4 

60 

65 

L HI 

4,950 

Total  North: 

Sawtimber  stands 

47.722 

3,074 

2,497 

265 

5 

307 

1,588 

379 

42,681 

Poletimber  stands 

65,513 

4,436 

3,533 

480 

20 

403 

4,650 

1,981 

54,446 

Seedling  and  sapling  stands 

44,191 

4,347 

3,540 

399 

24 

384 

4,190 

3,094 

32,560 

Nonstocked  and  other  areas 

16,615 

1.237 

712 

344 

23 

158 

2.118 

1,332 

11.928 

Total 

174.041 

13,094 

10,282 

1.488 

72 

1.252 

12.546 

6,786 

141.615 

SOUTH 

South  Atlantic: 

Sawtimber  stands 

16,833 

1,282 

1,014 

35 

.. 

233 

99 

33 

15,419 

Poletimber  stands 

18,212 

1,362 

1,173 

6 

.. 

183 

150 

32 

16,668 

Seedling  and  sapling  stands 

9,631 

737 

543 

6 

. . 

188 

166 

15 

8,713 

Nonstocked  and  other  areas 

1.476 

103 

53 

.0 

. . 

50 

35 

2 

1.336 

Total 

46.152 

3.484 

2,783 

47 

654 

450 

82 

42,136 

Southeast: 

Sawtimber  stands 

24,505 

2,102 

1,423 

5 

8 

666 

243 

214 

21,946 

Poletimber  stands 

37,201 

2,137 

1,530 

3 

7 

597 

367 

145 

34,552 

Seedling  and  sapling  stands 

21,097 

1,028 

581 

3 

4 

440 

113 

105 

19,851 

Nonstocked  and  other  areas 

12.182 

970 

358 

35 

9 

568 

294 

71 

10,847 

Total 

94,985 

text- 

3,89g_. 

46 

28 

2.271 

1.017 

535 

87.196 

West  Gulf: 

Sawtimber  stands 

19,164 

1,749 

1,498 

5 

46 

200 

125 

4 

17,286 

Poletimber  stands 

22,963 

1,986 

1,714 

10 

46 

216 

158 

3 

20,816 

Seedling  and  sapling  stands 

7,610 

536 

356 

8 

29 

143 

96 

2 

6,976 

Nonstocked  and  other  areas 

2,414 

204 

129 

1 

5 

69 

11 

(3/) 

2,199 

Total 

52.151 

4,475 

3.697 

24 

126 

628 

322 

2 

47.277 

Total  South: 

Sawtimber  stands 

60,502 

5,133 

3,935 

45 

54 

1,099 

467 

251 

54,651 

Poletimber  stands 

78,376 

5,485 

4,417 

19 

53 

996 

675 

180 

72,036 

Seedling  and  sapling  stands 

38,338 

2,301 

1,480 

17 

33 

771 

375 

122 

35,540 

Nonstocked  and  other  areas 

16,072 

1.277 

540 

36 

14 

687 

340 

73 

14.382 

Total 

193.288 

14.196 

10.372 

117 

154 

3.553 

1,857 

626 

176.609 

WEST 

Pacific  Northwest: 


Douglas -fir  subregion: 


Sawtimber  stands 

14,611 

7,540 

5,680 

155 

1,684 

21 

593 

148 

6,330 

Poletimber  stands 

4,542 

895 

618 

61 

208 

8 

478 

135 

3,034 

Seedling  and  sapling  stands 

4,260 

772 

558 

25 

164 

25 

616 

123 

2,749 

Nonstocked  and  other  areas 

2.042 

500 

283 

16 

200 

1 

284 

46 

1.212 

Total 

25,455 

9,707 

7,139 

257 

2,256 

55 

1,971 

452 

13,325 

39 
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Table  22. — Commercial  forest  land  area  In  the  United  States  and  Coastal  Alaska  by  owperahip  class . 
aectlop  and,  region,  and  stand-size  class,  January  1,  1953!/  — Continued 


WEST— Continued 


x : 

Federal  ownership  or 

trusteeship 

Region 

and 

: All  : 

: ownerships  : 

Total 

: National 

Indian^/ 

Bureau  : 

of  land  2/5 
management-' : 

Other^/ 

Stated 

: County  : 
: and  2/: 
: municipal""' : 

Private 

stand-size  class 

: : 

: forest 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

acres 

Pacific  Northwest — Continued: 

Pine  subregion: 

Sawtimber  stands 

14,065 

9,970 

7,672 

2,071 

218 

9 

4l8 

37 

3,640 

Poletimber  stands 

3,968 

2,090 

1,595 

353 

127 

15 

I80 

9 

1,689 

Seedling  and  sapling  stands 

1,227 

612 

495 

60 

36 

21 

39 

7 

569 

Nonstocked  and  other  areas 

650 

271 

208 

22 

23 

is 

28 

351 

Total 

19.910 

12.943 

9.970 

2.506 

4o4 

63 

665 

53 

6.249 

Total  Pacific  Northwest: 

Sawtimber  stands 

28,676 

17,510 

13,352 

2,226 

1,902 

30 

1,011 

185 

9,970 

Poletimber  stands 

8,510 

2,985 

2,213 

414 

335 

23 

658 

144 

4,723 

Seedling  and  sapliDg  stands 

5,487 

1,384 

1,053 

85 

200 

46 

655 

130 

3,318 

Nonstocked  and  other  areas 

2,692 

771 

491 

38 

223 

19 

312 

46 

1.563 

Total 

45.365 

22.650 

17.109 

2.763 

2.660 

118 

2.636 

505 

19.574 

California: 

Sawtimber  stands 

14,038 

7,565 

7,198 

107 

231 

29 

147 

6 

6,320 

Poletimber  stands 

1,122 

486 

448 

9 

28 

1 

15 

(2/) 

621 

Seedling  and  sapling  stands 

44 

23 

22 

(3/> 

1 

(2/) 

W 

21 

Nonstocked  and  other  areas 

2,113 

996 

905 

17 

64 

10 

2 

1.091 

Total 

17.317 

9.070 

8.573 

133 

324 

40 

186 

8 

8.053 

Northern  Rocky  Mountain: 

Sawtimber  stands 

15,039 

10,756 

9,867 

409 

469 

11 

851 

14 

3,4l8 

Poletimber  stands 

11,275 

8,032 

7,237 

303 

482 

10 

380 

23 

2,840 

Seedling  and  sapling  stands 

4,710 

3,364 

3,175 

83 

81 

25 

197 

25 

1,124 

Nonstocked  and  other  areas 

2,8l6 

1.586 

1.348 

27 

174 

37 

136 

17 

1.077 

Total 

33.840 

23.738 

21.627 

822 

1.206 

83 

1.564 

79 

8.459 

Southern  Rocky  Mountain: 

Sawtimber  stands 

12,639 

11,147 

8,830 

1,463 

834 

20 

162 

8 

1,322 

Poletimber  stands 

4,612 

2,665 

2,403 

113 

125 

24 

131 

16 

1,800 

Seedling  and  sapling  stands 

1,939 

1,426 

1,340 

13 

69 

4 

51 

16 

446 

Nonstocked  and  other  areas 

1,299 

888 

778 

33 

69 

8 

36 

3 

372 

Total 

20.489 

16.126 

13.351 

1.622 

1.097 

5 6 

780 

43 

3.940 

Total  West: 

Sawtimber  stands 

70,392 

46,978 

39,247 

4,205 

3,436 

90 

2,171 

213 

21,030 

Poletimber  stands 

25,519 

14, 168 

12,301 

839 

970 

58 

1,184 

183 

9,984 

Seedling  and  sapling  stands 

12,180 

6,197 

5,590 

181 

351 

75 

903 

171 

4,909 

Nonstocked  and  other  areas 

8,920 

4.241 

3.522 

115 

530 

74 

508 

68 

4.103 

Total 

117.011 

71.584 

60.660 

5*349 

5*287 

297 

4.766 

635 

40.026 

SUMMARY 

Continental  United  States: 

Sawtimber  stands 

178,616 

55,185 

45,679 

4,515 

3,495 

1,496 

4,226 

843 

118,362 

Poletimber  stands 

169,408 

24,089 

20,251 

1,338 

1,043 

1,457 

6,509 

2,344 

136,466 

Seedling  and  sapling  stands 

94,709 

12,845 

10,610 

597 

408 

1,230 

5,468 

3,387 

73,009 

Nonstocked  and  other  areas 

41.607 

6.755 

4.774 

495 

567 

919 

2.966 

1.473 

30,413 

Total 

484.340 

98.874 

81.314 

6.945 

5.513 

5.102 

19.169 

8.047 

358,250 

Coastal  Alaska: 

Sawtimber  stands 

4,092 

4,076 

3,360 

19 

697 

• • 

.. 

• • 

16 

Poletimber  stands 

75 

73 

34 

1 

38 

,, 

a. 

«• 

2 

Seedling  and  sapling  stands 

75 

74 

34 

.. 

40 

.. 

.. 

1 

Nonstocked  and  other  areas 

27 

27 

17 

• • 

10 

• • 

Total 

4.269 

4.250 

3.445 

20 

785 

19 

All  Regions: 

118,378 

Sawtimber  stands 

182,708 

59,261 

49,039 

4,534 

4,192 

1,496 

4,226 

843 

Poletimber  stands 

169,483 

24,162 

20,285 

1,339 

1,081 

1,457 

6,509 

2,344 

136,468 

Seedling  and  sapling  stands 

94,784 

12,919 

10,644 

597 

448 

1,230 

5,468 

3,387 

73,010 

Nonstocked  and  other  areas 

41.634 

6.782 

4.791 

495 

577 

919 

2.966 

1.473 

30,413 

Total 

488,609 

103.124 

84.759 

6.965 

6.298 

5.102 

-22*162 

8.047 

358.269 

l/  Prepared  by  Forest  Service,  U.  S»  Department  of  Agriculture,  forest  land  acreages  of  the  public  agencies  concerned, 

2/  Because  of  different  definitions  of  commercial  forest  land  jJ  Less  than  0,5  thousand  acres, 

adopted  by  the  Forest  Service  and  other  public  agencies,  acreage 
figures  for  these  ownerships  may  -vary  from  actual  published  commercial 
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Table  g3.--Coimierclal  forest  land  area  In  private  ownership  In  the  United  States  and  Coastal  Alaska, 
by  size  class,  and  by  section  and  region,  and  type  of  ownership  ,~953^/ 


NORTH 


Section,  region,  and 
type  of  ownership 

All 

classes 

| Under  of'. 

\ 100  acres-' 

100  to 
500  acres 

; 500  to 

] 5,000  acres 

5,000  to 
50,000  acres 

50,000  acres 
and  larger 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

acres 

acres 

New  England: 

Farm 

6,138 

2,528 

3,157 

406 

47 

Lumber  manufacturer 

1,002 

6l 

198 

371 

372 

. . 

Pulp  manufacturer 

6,81*0 

. . 

616 

6,224 

Other  wood  manufacturer 

336 

35 

301 

Other  private 

14,601 

5,311 

4,i4o 

8o4 

1,183 

3,163 

Total 

28,917 

7,900 

1A22 



2,253 

9.688 

Middle  Atlantic: 

Farm 

11,800 

7,685 

3,636 

479 

Lumber  manufacturer 

977 

56 

228 

284 

274 

135 

Pulp  manufacturer 

889 

91 

798 

Other  wood  manufacturer 

203 

3 

128 

72 

Other  private 

22,81*2 

10,861 

5,503 

2,439 

2,854 

1.185 

Total 

36,711 

18,605 

9,367 

3,202 

isJhl 

2.190 

Lake  States: 

Farm 

15,184 

9,859 

4,961 

364 

Lumber  manufacturer 

1,435 

36 

49 

79 

396 

875 

Pulp  manufacturer 

1,495 

230 

1,265 

Other  wood  manufacturer 

109 

13 

23 

13 

60 

Other  private 

13,610 

5,878 

3,907 

1,211 

1.000 

1.614 

Total 

31,833 

15,773 

8.930 

1,677 

1^22 

3.814 

Central:-/ 


Farm 

Lumber  manufacturer 
Other  wood  manufacturer 
Other  private 

24,697 

541 

276 

13,690 

16,046 

55 

1 

6,824 

7,465 

65 

1 

3,862 

1,150 

347 

1,984 

36 

74 

23 

071 

251 

149 

Total 

39,204 

22,926 

11,393 

3,48l 

1.004 

400 

Plains:—/ 

Farm 

3,575 

2,929 

317 

229 

100 

Other  private 

1,375 

1,205 

106 

44 

20 

Total 

- 

4,134 

423 

273 

120 

Total  North: 


Farm 

61,394 

39,047 

19,536 

2,626 

183 

Lumber  manufacturer 

3,955 

208 

540 

1,081 

1,116 

1,010 

Pulp  manufacturer 

9,224 

929 

8,295 

Other  wood  manufacturer 

924 

4 

14 

23 

199 

684 

Other  private 

66,118 

30,079 

17,518 

6,482 

5,852 

6,187 

Total 

l4l,6l5 

69,338 

37,608 

10,214 

®j§29 

15,176 

SOOTH 

South  Atlantic: 


Farm 

Lumber  manufacturer 
Pulp  manufacturer 
Other  wood  manufacturer 
Other  private 

29,968 

2,620 

2,603 

391 

6,554 

13,388 

109 

1,653 

12,489 

583 

1,810 

3,570 

196 

30 

1,699 

521 

1,142 

98 

278 

944 

590 

2,505 

83 

448 

Total 

42,136 

15,150 

14,882 

5,495 

2.983 

3.626 

Southeast : 

Farm 

45,957 

16,698 

16,851 

9,911 

2,497 

Lumber  manufacturer 

6,587 

96 

256 

580 

3,205 

2,4so 

Pulp  manufacturer 

6,963 

. . 

94 

6,869 

Other  wood  manufacturer 

1,893 

43 

46 

1,301 

4.804 

503 

Other  private 

25,796 

4,300 

7,595 

5,605 

3>92  . 

Total 

87,196 

21,094 

24/745 

l6,l42 

H,90l 

13,314 

West  Gulf: 

Farm 

14,218 

6,751 

5,920 

1,384 

163 

Lumber  manufacturer 

9,310 

30 

327 

215 

2,042 

6,696 

Pulp  manufacturer 

2,622 

l4l 

2,481 

Other  wood  manufacturer 

534 

19 

56 

311 

148 

Other  private 

20,593 

5*21-1. . . 

6*519 

4,051 

2,775 

1*977 

1*7,277  12.071  12,822  5,791  5.291  11,302 


- 4l  - 


Total 


C -SUPERVISION 
Timber  Resource  Review 

Table  23 . --Comnerclal  forest  land  area  in  private  ownership  in  the  United  States  and.  Ccaatal  Alaska , 
by  size  class,  and  by  section  and  region,  and  type  of  ownership,  1953^-  Continued 


SOUTH  - Continued 


Section,  region,  and 
type  of  ownership 

All 

classes 

* Under  , 

\ 100  acres-'  * 

100  to 
500  acres 

500  to 
5,000  acres 

5,000  to 
50,000  acres 

50,000  acres 
and  larger 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

acres 

acres 

acres 

acres 

acres 

acres 

Total  South: 

Farm 

90,11*3 

36,837 

35,260 

14,865 

3,181 

.. 

Lumber  manufacturer 

10,517 

235 

1,166 

991 

6,389 

9,736 

Pulp  manufacturer 

12,168 

lUl 

157 

11,890 

Other  wood  manufacturer 

2,018 

19 

99 

76 

1,090 

734 

Other  private 

52,943 

11,221* 

15,924 

11,355 

8.523 

5,917 

Total 

176,609 

48,315 

52,449 

27,428 

20.140 

28,277 

WEST 

Pacific  Northwest: 

Farm 

5,344 

1,217 

1,910 

2,022 

195 

* , 

Lumber  manufacturer 

6,850 

24 

122 

478 

1,614 

4,620 

PUlp  manufacturer 

1,681 

6 

256 

1,419 

Other  wood  manufacturer 

34l 

109 

19 

213 

Other  private 

5,350 

951 

2,075 

1,021 

587 

716 

Total 

19,574 

2,192 

4,216 



2.865 

6,755 

California: 


Farm 

1,586 

95 

331 

742 

4l8 

Lumber  manufacturer 

3,076 

52 

212 

1,368 

1,444 

Pulp  manufacturer 

173 

173 

Other  wood  manufacturer 

140 

3 

19 

118 

Other  private 

3,078 

206 

636 

320 

393 

1,523 

Total 

8,053 

301 

1,022 

1,293 

2,297 

3,l4o 

Northern  Rocky  Mountain: 

Farm 

4,001 

427 

1,638 

1,936 

Lumber  manufacturer 

2,131 

21 

351 

216 

1,543 

Pulp  manufacturer 

10 

. . 

10 

Other  wood  manufacturer 

190 

25 

165 

Other  private 

2,127 

214 

167 

323 

358 

1.065 

Total 

. , 8,459  , 

64i 

1,826 

2,610 

609 

2,773 

Southern  Rocky  Mountain:^ 


Farm 

2,749 

158 

544 

939 

557 

551 

Lumber  manufacturer 

150 

4 

24 

.. 

122 

Other  wood  manufacturer 

6 

6 

Other  private 

1,035 

68 

204 

324 

109 

330 

Total 

3,940 

226 

752 

1,287 

672 

1,003 

Total  West: 

Farm 

13,680 

1,897 

4,423 

5,639 

1,170 

551 

Lumber  manufacturer 

12,215 

24 

199 

1,065 

3,164 

7,763 

Pulp  manufacturer 

1,864 

6 

266 

1,592 

Other  wood  manufacturer 

677 

. . 

112 

38 

362 

165 

Other  private 

11,590 

1,439 

3,082 

1,988 

1.438 

3.643 

Total 

40,026 

3,360 

7,8l6 

8,736 

6.4oo 

13.714 

SUMMARY 


Continental  United  States: 


Farm 

165,217 

77,781 

59,219 

23,132 

4,534 

551 

Lumber  manufacturer 

34,687 

467 

1,905 

3,137 

10,634 

18,544 

Pulp  manufacturer 

23,276 

147 

1,278 

21,851 

Other  wood  manufacturer 

4,419 

23 

225 

137 

2,451 

1,583 

Other  private 

130,651 

42,742 

36,524 

19,825 

15.772 

15,788 

Total 

358,250 

121,013 

97,873 

46,378 

34 .669 

58,317 

Coastal  Alaska:^/ 

Other  private 

19 

10 

9 

All  regions: 

4,534 

Farm 

165,217 

77,781 

59,219 

23,132 

551 

Lumber  manufacturer 

34,687 

467 

1,905 

3,137 

10,634 

18,544 

Pulp  manufacturer 

23,276 

.. 

147 

1,278 

21,851 

Other  wood  manufacturer 

4,419 

23 

225 

137 

2,451 

1,583 

Other  private 

130,670 

42,752 

36,533 

19,825 

15.772 

15.788 

Total 

358,269 

121,023 

97,882 

46,378 

34.669 

58,317 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of 
Agriculture.  The  determination  of  size  class  of  owner- 
ship was  based  on  the  total  connercial  forest  land  area 
in  the  ownership. 

2/  Includes  ownerships  containing  3 to  100  acres  of 
conmercial  forest  land  in  the  East  and  10  to  100  acres 


in  the  West. 

3/  Certain  types  of  ownerships  were  omitted  in 
these  regions  because  ownership  of  the  omitted  types 
were  absent  or  were  so  small  that  total  areas  by  size 
class  would  not  be  adequately  determined  by  sampling 
procedure . 
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Tab le  25  . - -Net  volume  of  live  snvtimber  on  commercial  forest  land  In  the  United  States  and  Coastal  Alaska  by  ownership  class, 
section  and  reftior . and  by  softwoods  arid  hardwoods,  January  I,  1953—' 


NORTH 


Federal  ownership  or  trusteeship 

Private 

Region  and  species  group 

All 

: ownerships 

: Total 

National 

forest 

: India ^ 

: Bureau  : 

: of  land  g/= 
: management  : 

Other^ 

Stated 

County  : 

and  g ]'• 

municipal  : 

Total 

: Farm 

Industrial 

and 

other 

Million 

Million 

Million 

Million 

Million 

Million 

MilliOD 

Million 

Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

New  England: 

Softwood 

27,169 

1,245 

1,177 

68 

283 

167 

25,474 

6,425 

19,049 

Hardwood 

2U , 356 

1.187 

1,133 

51* 

394 

165 

22.610 

6,039 

16,571 

Total 

51.525 

2.432 

2 . 310 

122 

677 

332 

48.084 

12,464 

35.620 

Middle  Atlantic: 
Softwood 

13,328 

228 

172 

56 

969 

67 

12,064 

3,481 

8,583 

Hardwood 

61.023 

1.729 

1.519 

210 

4.085 

276 

54,933 

15,291 

39.642 

Total 

71*  .351 

1.957 

1.691 

266 

5.054 

343 

66.997 

16.772 

48.225 

Lake  States: 
Softwood 

14,355 

3,955 

2,743 

1,075 

23 

114 

1,975 

1,068 

7,357 

2,053 

5,304 

Hardwood 

35.  >*35 

4,235 

2.909 

1.070 

12 

244 

2.393 

1,593 

27.214 

15.008 

12.206 

Total 

J12J2P 

8.190 

5.652 

2.145 

35 

358 

4.368 

2.661 

34,571 

17.061 

17.510 

Central: 

Softwood 

3,420 

247 

200 

47 

30 

3 

3,140 

1,637 

1,503 

Hardwood 

79,251 

4.116 

3.241 

2 

1 

874 

864 

126 

74.123 

47,136 

26,987 

Total 

62.671 

4,365 

3.441 

2 

1 

921 

914 

129 

77.263 

48,773 

28.490 

Plains: 

Softwood 

670 

106 

13 

95 

10 

2 

550 

389 

l6l 

Hardwood 

7,007 

315 

221 

1 

93 

20 

10 

6.662 

4.813 

1.849 

Total 

7.677 

423 

13 

316 

93 

30 

12 

7.212 

5.202 

2.010 

Total  North: 
Softwood 

58,942 

5,783 

<+,305 

1,170 

23 

285 

3,267 

1,307 

48,565 

13,985 

34,600 

Hardwood 

207.072 

11.584 

8.802 

1,293 

14 

1,475 

7,776 

2.170 

185.542 

88.287 

97.255 

Total 

266,014 

17.367 

13.107 

2.463 

32 

1.760 

11.043 

iti*I2 

234.127 

102.272 

131,855 

SOUTH 


South  Atlantic: 


Softwood 

Hardwood 

51,144 

55.714 

3,163 

4.642 

2,140 

4,118 

20 

60 

1,003 

464 

571 

346 

77 

101 

47,333 

50,625 

31,627 

34,191 

15,706 

16.474 

Total 

106.858 

7.805 

6.258 

80 

1.467 

917 

178 

97,958 

65.818 

32.140 

Southeast: 

Softwood 

76,833 

7,957 

5,266 

19 

23 

2,649 

717 

242 

67,917 

29,635 

38,282 

Hardwood 

62.469 

4.623 

2.944 

14 

13 

1.652 

612 

726 

56.508 

28.719 

27.789 

Total 

139,302 

12.580 

8.210 

33_ 

36 

4.301 

1.329 

968 

124,425 

58.354 

66.071 

West  Gulf: 

Softwood 

54,956 

6,516 

6,182 

7 

54 

273 

228 

6 

48,206 

5,920 

42,266 

Hardwood 

55,952 

3.486 

2.566 

17 

173 

730 

563 

13 

51.890 

13,722 

38.168 

Total 

110. 90S 

10.002 

8.748 

24 

227 

1.003 

791 

19 

100.096 

19.642 

80.454 

Total  South: 
Softwood 

182,933 

17,636 

13,588 

46 

77 

3,925 

1,516 

325 

163,456 

67,182 

96,274 

Hardwood 

174.135 

12.751 

9.628 

91 

186 

2.846 

1.521 

840 

159.023 

76,632 

82.791 

Total 

357,068 

30,387 

23.216 

137 

263 

6,771 

3.037 

L165 

322.479 

143.814 

178,665 

WEST 


Pacific  Northwest: 


Douglas-fir  subregion: 
Softwood 
Hardwood 

577,116 

17.259 

284,344 

M59 

218,791 

2.867 

6,474 

285 

58,199 

907 

880 

27,398 

1,155 

6,348 

199 

259,026 

11.846 

12,537 

566 

246,489 

11.280 

Total 

..594,375 . 

288.403 

221.658 

6,759 

59.106 

880 

26.553 

6,547 

270.872 

13.103 

257.769 

Pine  subregion: 
Softwood 
Hardwood 

154,317 

184 

110,557 

122 

87,165 

84 

20,943 

35 

2,356 

3 

93 

4,291 

9 

361 

39,108 

53 

2,752 

3 

36,356 

50 

Total 

154.501 

110.679 

87.249 

20.978 

2.359 

93 

4,300 

361 

39,161 

2.755 

36,406 

Total  Pacific  Northwest: 
Softwood 
Hardwood 

731,433 

17.443 

394,901 

4.181 

305,956 

2.951 

27A17 

320 

60,555 

910 

973 

31,689 

1,164 

6,709 

199 

298,134 

11,899 

15,289 

569 

282,845 

11,330 

Total 

748.876 

799.082 

708.907 

27.737 

61.465 

973 

32.853 

6.908 

310,033  _ 

15.858 

294 . 175 

California: 

Softwood 

Hardwood 

354,024 

5,977 

186,482 

2.587 

176,595 

2.718 

3,863 

106 

5,665 

152 

359 

11 

4,442 

105 

189 

6 

162,911 

3.279 

30,403 

976 

132,508 

2,303 

Total 

360.001 

189.069 

178.913 

3.969 

5.817 

370 

4,547 

195 

166.190 

31.379 

134.811 
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l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture,  Net  volume  public  agencies,  volume  estimates  for  these  ownerships 

in  board  feet  log  scale,  International  l/^-inch  rule.  may  vary  from  actual  published  figures  of  the  public 

2 / Because  of  different  definitions  of  commercial  forest  land,  different  cruisiDg  agencies  concerned, 

standards,  specifications,  and  log  rules  adopted  by  the  Forest  Service  and  other  Jj  Less  than  0.5  million  board  feet. 
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Table 


2 6 . — Wet  volume  of  live  aawtimber  op  commercial  forest  land  Id  Eastern  United  Statea 
by  species  group,  and  by  oectlon  and  region,  January  1 ■ 1953^ 


(Comparable  to  regional  totals  of  Table  10,  Basic  Forest  Statistics  for  the  United  States  January  1945,  revised  September  1950) 


Total 

North 

South 

Species  group 

Eastern 

: New  : Middle 

: Lake 

: South 

West 

U.  3. 

Total 

: England  :Atlantic 

: States 

Central 

Plains 

: Total 

: Atlantic 

: Southeast  : 

Gulf 

Million 

Million 

Million  Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft.  bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd,  ft. 

bd.  ft. 

Softvoods: 

White  and  red  pine 

17,330 

16,262 

7,602  3,577 

5,015 

68 

1,068 

737 

331 

Jack  pine 

2,101 

2,104 

1 20 

2,083 

. . 

Long leaf  and  slash  pine 

36,638 

.. 

.. 

36,638 

3,181 

31,083 

2,371 

Shortleaf  and  loblolly  pine 

121,711 

3,992 

1,725 

1,897 

370 

120,752 

36,968 

35,078 

18,706 

Other  pines 

12,251 

2,176 

11  1,555 

580 

. . 

10,075 

6,118 

3,625 

302 

Spruce  and  balsam  fir 

19,081 

19,071 

11,110  1,937 

2,697 

10 

10 

Hemlock 

12,333 

10,928 

3,719  1,012 

2,735 

I32 

. . 

1,105 

1,113 

292 

Cypress 

12,682 

280 

280 

3/2/) 

^300 

12,102 

2,761 

6,097 

3,5li 

Other 

1.709 

1.126 

1,336  502 

1,825 

163 

583 

223 

327 

33 

Total 

211.875 

58.912 

27.169  13.328 

11.355 

3.120 

i/670 

182,933 

51.111 

76,833 

51.956 

Hardwoods : . , 
White  oak-/ 

35,132 

20,552 

123  6,863 

1,965 

11,294 

7 

11,880 

5,664 

5,125 

1,091 

Other  white  oak 
Red  oak£/ 

27, 342 

10,811 

39  2,126 

781 

7,123 

172 

16,198 

5,325 

1,731 

6,112 

31,023 

23,551 

1,709  10,178 

5,600 

5,891 

173 

7,169 

2,576 

2,553 

2,3lO 

Other  red  oak 

52,592 

19,872 

317  3,166 

1,115 

11,565 

6I9 

32,720 

8,630 

12,536 

11,551 

Yellow  birch 

11,701 

11,617 

5,821  3,921 

1,890 

9 

. . 

51 

25 

11 

18 

Sugar  maple 

22,929 

22,517 

6,315  7,289 

6,000 

2,833 

112 

l4l 

217 

51 

Soft  maple 

13,913 

10,195 

1,098  1,301 

2,0l7 

2,701 

42 

3,718 

2,183 

1,088 

447 

Beech 

15,888 

13,H7 

2,055  6,171 

1,068 

3,850 

.. 

2,741 

772 

1,211 

758 

Sweet gum 

25,750 

1,953 

883 

.. 

910 

160 

23,797 

6,927 

8,299 

8,571 

Tupelo  and  blackgum 

21,563 

1,756 

3 651 

1,017 

82 

22,807 

8,871 

8,373 

5,560 

Ash 

11,027 

6,297 

355  1,655 

1,125 

2,177 

385 

1,730 

1,331 

1,307 

2,089 

Hickory 

23,896 

9,032 

93  2,016 

150 

6,688 

55 

11,861 

3,535 

6,m 

5,218 

Cottonwood  and  aspen 

9,376 

7,9H 

3I8  309 

3,958 

1,617 

1,682 

1,162 

88 

558 

816 

Basswood 

6,763 

6,298 

112  2,026 

2,759 

1,271 

130 

165 

192 

235 

38 

Yellow-poplar 

16,370 

6,791 

107  3,035 

3,619 

9,579 

5,675 

3,815 

59 

Black  walnut 

2,109 

1,687 

83 

27 

1,108 

169 

122 

162 

206 

51 

Other 

50,533 

33.016 

5.528  6.308 

6,537 

11.612 

3.001 

17.517 

3,611 

6.063 

7.813 

Total 

381.207 

207.072 

21.356  61.023 

35.135 

79.251 

7.007 

171.135 

55.711 

62.169 

55,952 

All  species 

623.082 

266.011 

51.525 74,351 

19,790 

82,671 

7,677 

352,068 

106.858 

139J02  _ 

110,908 

1 J Prepared  by  Forest  Service,  U,  S. 

Department  of  Agriculture.  Net 

volume 

ponderosa  and  Jeffrey  pine  ir 

the  United 

States  is  224,503  million 

in  board  feet  log  scale,  International  l/4 

-inch  rule. 

board  feet  including  294  million  board  feet  in  the  Plains  Region. 

2/  less  than  0.5  million  board  feet. 

4/  Quercus 

alba  and  Q. 

rinus. 

3 / Includes  294  million  board  feet  of  ponderosa  pine.  The  total  volume  of 

5/  Quercus  borealis,  Q. 

falcata  var 

pagodaefolia 

and 

Q.  shumardii. 

Table 

27. — Net  volume 

of  live  sawtimber  on  commercial  forest 

land  in  Western  United  States  and  Coastal  Alaska 

by  species  group,  and  by  section  and 

region,  January  1,  1953 ^ 

(Comparable  to  Table 

10,  Basic  Forest  Statistics  for  the  United  States  January  1945,  revised  September  1950) 

Total  Western 

West 

U.  S.  and 

Pacific  Northwest 

Species  group 

Coastal 

Total 

Douglas -fir  : 

Pine 

California 

: Northern  Rocky 

Southern  Rocky: 

Coastal 

Alaska 

: Total 

subregion  : 

subregiOD 

: Mountain 

Mountain  : 

Alaska 

Million 

Million 

Million 

MilliOD 

Million 

Million 

Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

Softwoods: 

Douglas -fir 

,531,868 

9/531,868 

365,912 

337,251 

28,661 

116,912 

43,220 

5,824 

Ponderosa  and  Jeffrey  pine 

224, 209 

^224,209 

92,232 

5,900 

86,332 

66,741 

33,061 

32,175 

True  firs 

183,705 

183,705 

73,508 

58,428 

15,080 

88,717 

16,983 

4,497 

Western  hemlock 

171,895 

117,497 

114,735 

112,065 

2,670 

476 

2,284 

54,398 

Sugar  pine 

35,121 

35,121 

7,737 

7,418 

319 

27,384 

Western  white  pine 

21,383 

21,383 

4,771 

3,244 

1,527 

2,131 

14,474 

7 

Redwood 

36,211 

36,214 

90 

90 

36,124 

.. 

Sitka  spruce 

35,888 

9,293 

9,123 

9,123 

170 

26,595 

Engelmann  and  other  spruces 

37,135 

36,962 

3,371 

410 

2,961 

. . 

17,737 

15,854 

173 

Western  larch 

28,019 

28,019 

10,348 

210 

10,138 

17,671 

Western  redcedar 

36,295 

31,654 

28,198 

27,575 

623 

2 

3,454 

4,64l 

California  incense -cedar 

13,296 

13,296 

3,557 

3,321 

236 

9,727 

12 

Lodgepole  pine 

30,126 

30,051 

3,553 

334 

3,219 

3,807 

15,891 

6,800 

75 

Other 

20.525 

17.456 

14.298 

11,747 

2,551 

1.831 

907 

»420 

3,069 

Total 

1.405.679 

1.316.728 

731.433 

577,116 

154.317 

354.024 

165.682 

65.589 

88.951 

Hardwoods : 

Cottonwood  and  aspen 

3,742 

3,742 

123 

123 

37 

463 

3,119 

Red  alder 

9,414 

9,414 

9,245 

9,245 

166 

3 

Other 

14.930 

14.823 

8,075 

8.014 

6l 

5.774 

877 

97 

107 

Total 

28.086 

27.979 

17.443 

17.259 

184 

5,977 

1,340 

3,219 

107 

All  species 

1.433,765 

1.344.707 

748.876 

594,375 

154.501 

360.001 

167.022 

68.808 

89.058 

1/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Net  volume  The  total  volume  of  ponderosa  and  Jeffrey  pine  in  ths  United  States 

in  board  feet  log  scale.  International  l/4-inch  rule.  is  224,503  million  board  feet. 

2 / Ixcluflss  294  million  board  feet  of  ponderosa  pine  in  the  Plains  Region. 
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Table  28. — Net  volume  of  live  aawtlmber  on  comnerclal  forest  land  Id  Eastern  United  States  by  eectlop  and  reglop, 
and  species  group  and  diameter  class  January  1. 


SOFTWOODS 


North 

South 

Species  group  and  d.b.h. 
class  (inches) 

: Total 

: East 

Total 

New 

England 

Middle 

:Atlantic 

Lake  : 

States  : 

Central 

.Plains  : 

Total 

South 

Atlantic 

: Southeast  : 

West 

Gulf 

Southern  yellow  pine: 
9.0  - 10.9 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

Million 
bd.  ft. 

41,893 

77,297 

37,528 

16,915 

Million 
bd.  ft. 

1,654 

3,133 

1,084 

297 

Million 
bd.  ft. 

14 

18 

9 

Million 
bd.  ft. 

854 

1,659 

629 

138 

Million 
bd.  ft. 

Million 
bd.  ft. 

693 

1,271 

372 

l4l 

Million 
bd.  ft. 

93 

185 

74 

18 

Million 
bd.  ft. 

40,239 

74,164 

36,444 

16.618 

Million 
bd.  ft. 

10,613 

19,877 

10,264 

5,546 

Million 
bd.  ft. 

20,001 

31,995 

12,493 

5,297 

Million 
bd.  ft. 

9,625 

22,292 

13,687 

5,775 

Total 

173,633 

6.168 

41 

3,280 

2.477 

370 

167.465 

46.300 

69.786 

51,379 

White  and  red  pine: 
9.0  - 10.9 

11.0  - 14.9 

15.0  - 18.9 
19.0  and  larger 

2,947 

6,236 

4,347 

3.800 

2,834 

5,901 

4,010 

3,517 

1,431 

2,697 

1,869 

1.605 

553 

1,306 

972 

746 

850 

1,896 

1,150 

1.119 

2 

19 

47 

•• 

113 

335 

337 

283 

74 

240 

243 

180 

39 

95 

94 

103 

Total 

17.330 

16.262 

7.602 

3,577 

5.015 

68 

1.068 

737 

331 

Other  softwoods: 

9.0  - 10.9 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

12,088 

19,752 

9,862 

9,210 

9,741 

14,497 

6,758 

5.516 

4,873 

7,808 

3,890 

2.955 

1,322 

2,607 

1,459 

1.083 

3,380 

3.664 

1,147 

1.149 

114 

238 

219 

304 

52 

180 

43 

25 

2,347 

5,255 

3,104 

3,694 

423 

1,230 

908 

1.546 

1,586 

2,870 

1,018 

1.242 

338 

1,155 

1,178 

906 

Total 

50.912 

36.512 

19,526 

6.471 

9,340 

875 

2/700 

14.400 

4.107 

6.716 

3,577 

All  softwoods: 

9.0  - 10.9 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

56,928 

103,285 

51,737 

29.925 

14,229 

23,531 

11,852 

9,330 

6,318 

10,523 

5,768 

4.560 

2,729 

5,572 

3,060 

1,967 

4,230 

5,560 

2,297 

2,268 

807 

1,511 

610 

492 

145 

365 

117 

43 

42,699 

79,754 

39,885 

20,595 

11,110 

21,347 

11,415 

7.272 

21,626 

34,960 

13,605 

6.642 

9,963 

23,447 

14,365 

6.681 

Total 

241,875 

58,942 

27,169 

13,328 

14,355 

3,420 

2^670 

182,933 

51,144 

. 76,833 

54,956 

HARDWOODS 

White  oaks: 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

27,491 

17,380 

17.903 

14,153 

8,694 

8,549 

307 

89 

66 

4,046 

2,529 

2.414 

1,675 

722 

352 

7,874 

5,237 

5.606 

251 

117 

111 

13,338 

8,686 

9,354 

5,009 

2,741 

3,239 

4,159 

2,704 

2.993 

4,170 

3,241 

3.122 

Total 

62.774 

31,396 

462 

8,989 

2,749 

18,717 

479 

31.378 

10.989 

9.856 

10,533 

Red  oaks: 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

33,347 

24,826 

25.442 

17,900 

12,997 

12.529 

1,081 

585 

390 

5,352 

4,047 

3.945 

4,066 

1,822 

857 

7,214 

6,282 

6,963 

187 

26l 

374 

15,447 

11,829 

12,913 

4,654 

3,118 

3,434 

5,713 

4,547 

4.829 

5,080 

4,164 

4,650 

Total 

83,615 

43.426 

2.056 

13,344 

6,745 

20.459 

822 

40.189 

11.206 

15.089 

13.894 

Sweetgum,  tupelo,  and  blackgum: 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

22,651 

16,858 

10.804 

1,484 

1,282 

943 

3 

622 

578 

337 

756 

6l4 

557 

103 

90 

49 

21,167 

15,576 

9.861 

7,275 

5,334 

3,192 

8,127 

5.272 

3.273 

5,765 

4,970 

3,396 

Total 

50,313 

3,709 

3 

1.537 

1,927 

242 

46,6o4 

15.801 

16.672 

14.131 

Ye llow -poplar : 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

6,482 

5,380 

4.508 

2,510 

2,218 

2.063 

42 

29 

36 

1,191 

929 

915 

•• 

1,277 

1,260 

1.112 

3,972 

3,162 

2.445 

2,380 

1,768 

1.527 

1,569 

1,375 

901 

23 

19 

17 

Total 

16,370 

6.791 

107 

3.035 

3,649 

9,579 

5.675 

3.845 

59 

Yellow  birch: 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

4,104 

3,188 

4.409 

4,091 

3,167 

4.389 

2,298 

1,647 

1,879 

1,052 

972 

1.900 

734 

546 

610 

7 

2 

13 

21 

20 

5 

6 
14 

4 

5 
2 

4 

10 

4 

Total 

11 r 701 

11.647 

5.824 

3,924 

1.890 

9 

54 

25 

11 

is 

Sugar  maple: 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

8,6n 

7,005 

7,113 

8,680 

6,898 

6,939 

2,608 

1,930 

1,777 

2,462 

2,211 

2,616 

2,658 

1,961 

1.461 

952 

796 

1.085 

131 

107 

174 

13 

28 

100 

95 

61 

61 

23 

18 

13 

Total 

22,929 

22,517 

6,315 

7.289 

6.080 

2.833 

412 

l4i 

217 

54 

Beech: 

11.0  - 14.9 

15.0  - 18.9 
19.0  and  larger 

5,415 

5,173 

5.300 

4,705 

4,303 

4,139 

985 

751 

319 

2,338 

2,128 

1.708 

6hh 

308 

116 

738 

1,116 

1,996 

710 

870 

1,161 

276 

210 

286 

228 

374 

609 

206 

.286 

266 

Total 

15.888 

13,147 

2,055 

6.174 

1.068 

3.850 

2.741 

772 

1.211 

758 

Other  hardwoods: 

11.0  - 14.9 

15.0  - 18.9 
19.0  and  larger 

52,685 

33,793 

31.139 

34,269 

20,324 

19.846 

3,865 

2,149 

1.520 

7,972 

4,765 

3.994 

10,095 

3,943 

2.865 

10,759 

7,875 

9.173 

1,578 

1,592 

2,294 

18,416 

13,469 

11.293 

5,004 

3,138 

2.963 

7,085 

4,858 

3.625 

6,327 

5,473 

4.705 

Total 

117.617 

74,439 

7.534 

16,731 

16.903 

27.807 

5.464 

43.178 

11.105 

15,568 

16.505 

All  hardwoods: 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

160,986 

113,603 

106.618 

87,792 

59,883 

59.397 

11,189 

7,180 

5.987 

25,035 

18,159 

17.829 

19,872 

9,302 

6.261 

29,577 

23,182 

26.492 

2,119 

2,060 

2.828 

73,194 

53,720 

47.221 

24,616 

16,343 

14.755 

26,980 

19,196 

16.293 

21,598 

18,181 

16.173 

Total 

381.207 

207.072 

24.356 

61,023 

35.435 

79.251 

7.007 

174,135 

55,714 

62.469 

55,952 

ALL  SPECIES 

AH  species: 

9.0  - 10.9 

11.0  - 14.9 

15.0  - 18.9 

19.0  and  larger 

56,928 

264,271 

165,340 

136,543 

14,229 

111,323 

71,735 

68.727 

6,318 

21,712 

12,948 

10.547 

2,729 

30,607 

21,219 

19.796 

4,230 

25,432 

11,599 

8.529 

807 

31,088 

23,792 

26.984 

2,484 

2,177 

2.871 

42,699 

152,948 

93,605 

67.816 

11,110 

45,963 

27,758 

22.027 

21,626 

61,940 

32,801 

22.935 

9,963 

45.045 

33.046 
22.854 

Total 

623.082 

266.014 

51,5a? 

74,351 

49,790 

82.671 

7.677 

357,068 

106.858 

139. 102 

110.908 

1 / Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Net  volume  Id 
board  feet  log  scale.  International  l/4-inch  rule. 

2 / Includes  29 4 million  board  feet  of  ponderosa  pine  consisting  of  226  million 


board  feet  9-0  - 14.9  inches  d.b.h.  and  68  million  board  feet 
15.0  inches  and  larger.  The  total  volume  of  ponderosa  and  Jeffrey 
pine  in  the  United  States  is  224,503  million  board  feet  including 
294  million  board  feet  in  the  Plains  Region. 
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l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Net  volume  la  board  feet  log  scale.  International  l/4-inch  rule. 
2/  Excludes  294  million  board  feet  of  ponderosa  pine  in  the  Plains  Region.  The  total  volume  of  ponderosa  and  Jeffrey  pine  in 
the  United  States  is  224, 503  million  board  feet. 
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30.  — Net  volume  of  growing  stock  on  commercial  forest  land  Id  Eastern  United  States  by  section  and  region , 
and  species  group  and  diameter  class  January  1,  1953^ 


SOFTWOODS 


North 

South 

Species  group  and  d.b.h. 
class  (inches) 

: Total 

: East 

: Total 

: New 

: England 

Middle  : Lake  : : 

Atlantic  : States  : Central  : Plains 

: South  : : 

Total  : Atlanti'  : Southeast  : 

West 

Gulf 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

White  and  red  nines: 

5.0  - 6.9 

5.0 

4.4 

2.0 

1.0 

1.4 

(i/> 

0.6 

0.5 

0.1 

7.0  - 8.9 

11.4 

11.0 

6.0 

3.0 

2.0 

<2/> 

.. 

.4 

.2 

.2 

.. 

9.0  - 10.9 

12.1 

11.6 

7.0 

2.0 

2.6 

.5 

.3 

.2 

.. 

11.0  and  larger 

38.7 

36.9 

17.0 

9.0 

10.7 

0.2 

1.8 

1.2 

.6 

Total 

67.2 

63.9 

32.0 

15.0 

16.7 

.2 

3.3 

2.2 

l.l 

Jack  pine: 

5.0  - 6.9 

4.9 

4.9 

.. 

4.9 

.. 

7.0  - 8.9 

5.2 

5.2 

5.2 

.. 

.. 

.. 

9.0  - 10.9 

3.2 

3.2 

.. 

.. 

3.2 

.. 

.. 

.. 

11.0  and  larger 

2.9 

2.9 

. , 

2.9 

. , 

, . 

. . 

. . 

• • 

Total 

16.2 

16.2 

16.2 

Southern  yellow  pines: 

5.0  - 6.9 

36.9 

4.9 

(2/) 

3.0 

1.8 

0.1 

82.0 

27.0 

42.1 

12.9 

7.0  - 8.9 

131.7 

7.2 

(2/) 

4.0 

. . 

3.1 

.1 

124.5 

40.1 

62.9 

21.5 

9.0  - 10.9 

/ 127.6 

7.5 

(2/) 

5.0 

2.2 

.3 

120.1 

33.3 

60.3 

26.5 

11.0  and  larger 

321.6 

12.3 

1.0 

6.0 

4.7 

.6 

309.3 

87.1 

124.3 

97.9 

667.8 

31.9 

1.0 

18.0 

11.8 

l.l 

635.9 

187.5 

289.6 

158.8 

Spruce  and  balsam  fir: 

5.0  - 6.9 

22.7 

22.6 

11.0 

1.0 

10.6 

. . 

.1 

.1 

.. 

.. 

7.0  - 8.9 

23.2 

23.1 

14.0 

1.0 

8.1 

. . 

.1 

.1 

9.0  - 10.9 

17.4 

17.4 

11.0 

2.0 

4.4 

. . 

11.0  and  larger 

4l.ii 

41.4 

. 32,0 

6.0 

3.4 

. . 

, . 

. . 

.. 

Total 

104.7 

104.5 

68.0 

10.0 

..  . 26.5 

.2 

.2 

Hemlock: 

5.0  - 6.9 

5.5 

5.4 

2.0 

3.0 

.4 

(2/) 

.. 

.1 

.1 

.. 

.. 

7.0  - 8.9 

8.2 

7.9 

3.0 

4.0 

.8 

.1 

. . 

.3 

.2 

.1 

. . 

9.0  - 10.9 

7.4 

7.1 

3.0 

3.0 

1.0 

.1 

. . 

.3 

.2 

.1 

.. 

11.0  and  larger 

26.3 

23.8 

8.0 

9.0 

6.1 

.7 

. . 

2.5 

2.0 

.5 

* 0 

Total 

47.4 

44.2 

16.0 

19.0 

8.3 

.9 

3.2 

2.5 

.7 

Cypress: 

5.0  - 6.9 

6.2 

. . 

.. 

.. 

(2/) 

(2/) 

6.2 

.9 

4.9 

.4 

7.0  - 8.9 

8.2 

.. 

. . 

(2/> 

(2/) 

8.2 

1.3 

6.0 

.9 

9.0  - 10.9 

6.3 

.. 

.. 

.. 

(2/) 

(2/) 

6.3 

.8 

4.5 

1.0 

11.0  and  larger 

26.5 

.9 

• • 

.. 

.9 

(2/) 

25.6 

6.1 

11.6 

7.9 

Total 

47.2 

.9 

.. 

.9 

(2/> 

46.3 

9.1 

27.0 

10.2 

Other  softwoods: 

5.0  - 6.9 

9.9 

8.6 

2.0 

1.0 

4.6 

.8 

.2 

1.3 

.6 

.6 

.1 

7.0  - 8,9 

8.6 

7.4 

1.0 

1.0 

4.5 

.6 

.3 

1.2 

.6 

.5 

.1 

9.0  - 10.9 

4.3 

3.7 

1.0 

.. 

2.2 

.4 

.1 

.6 

.3 

.3 

(2 J) 

11.0  and  larger 

11.9 

11.0 

3.0 

4.0 

2.8 

.7 

.5 

.9 

.2 

.7 

(2/> 

Total 

34.7 

30.7 

7.0 

6.0 

l4.l 

2.5 

4/ 

“'l.l 

4.0 

1.7 

2.1 

.2 

All  soft woods: 

5.0  - 6.9 

141.1 

50.8 

17.0 

9.0 

21.9 

2.6 

.3 

90.3 

29.2 

47.7 

13.4 

7.0  - 8.9 

196.5 

61.8 

24.0 

13.0 

20.6 

3.8 

.4 

134.7 

42.5 

69.7 

22.5 

9.0  - 10.9 

178.3 

50.5 

22.0 

12.0 

13.4 

2.7 

.4 

127.8 

34.9 

65.4 

27.5 

11.0  and  larger 

469.3 

129.2 

61.0 

34.0 

25.9 

7.2 

1.1 

340.1 

96.6 

137.7 

105.8 

Total 

985.2 

292.3 

124.0 

68.0 

81.8 

16.3 

2.2 

692.9 

203.2 

320.5 

169.2 

HARDWOODS 


Oak: 


5.0  - 6.9 

7.0  - 8.9 

9.0  - 10.9 
11.0  and  larger 

77.9 

108.2 

131.0 

433.4 

42.5 
59.2 

67.6 
217.1 

2.0 

4.0 

4.0 

9.0 

19.0 

23.0 

24.0 

68.0 

6.1 

7.7 

8.4 

25.0 

14.3 

23.4 
29.7 

111.0 

1.1 

1.1 

1.5 

_ 4.1 

35.4 
49.0 

63.4 
216.3 

10.5 

15.3 

19.: 

54.9 

13.9 

19.5 

24.9 

73.5 

11. C 
14.2 
13.6 

82.9 

Total 

750.5 

386.4 

19.0 

134.0 

47.2 

178.4 

Z*8 

364.1 

100.6 

136.8 

126.7 

Beech-yellow  birch-hard  maple: 

5.0  - 6.9 

30.6 

29.7 

11.0 

13.0 

4.1 

1.6 

. . 

.9 

.4 

.3 

.2 

7.0  - 8.9 

39.9 

38.5 

16.0 

15.0 

5.3 

2.2 

. , 

1.4 

.6 

.5 

.3 

9.0  - 10.9 

43.7 

41.6 

16.0 

17.0 

5.8 

2.8 

. . 

2.1 

.9 

.8 

.4 

11.0  and  larger 

128.4 

118.7 

76.0 

41.0 

24.1 

_ iy 

2±I 

2.4 

4.7 

2.6 

Total  242.6  228.5  79.0  86. C 39.3  24.2  ..  14.1  4.3  6.3  3,5 


Hickoryr 


5.0  » 6.9 

15.4 

6.9 

2.0 

.2 

4.6 

.1 

8.5 

2.0 

4.1 

2.4 

7.0  - 8.9 

20.8 

9.5 

2.0 

.3 

7.1 

.1 

11.3 

2.4 

5-7 

3.2 

9.0  - 10.9 

24.0 

9.8 

2.0 

.2 

7.5 

.1 

14.2 

3.6 

6.3 

4.3 

11.0  and  larger 

73.3 

27.0 

1.0 

7.0 

.4 

18.5 

.1 

46.3 

9.2 

19.6 

17.5 

Total 

133.5 

53.2 

1.0 

13.0 

l.l 

37.7 

.4 

80.3 

17.2 

35.7 

27.4 

49 


C -SUPERVISION 
Timber  Resource  Review 


Tab le  30 . — Net  volume  of  growing  stock  on  commercial  forest  land  Id  Eastern  United  States  by  oectiop  and  region, 
and  species  group  and  diameter  class  Japu&ry  1,  1953^' --CoPtlnued 


HARDWOODS --CoDtiDued 


North 

South 

Species  group  and  d.b.h. 

: Total 

New 

: Middle 

Lake  : 

South 

West 

class  (inches) 

: East 

Total 

England 

r» Atlantic 

States  : 

Central 

Plains 

Total  : 

Atlantic 

: Southeast  : 

Gulf 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

Sveetgum: 

5.0  - 6.9 

14.0 

1.4 

.. 

1.0 

0.3 

0.1 

12.6 

3.5 

5.8 

3.3 

7.0  - 8.9 

19.0 

1.7 

.. 

1.0 

.. 

.7 

(3/) 

17.3 

5.0 

7.5 

4.8 

9.0  - 10.9 

25.4 

1.0 

. . 

. . 

. , 

.8 

.2 

24.4 

5.8 

11.3 

7.3 

11.0  and  larger 

79.3 

6.3 

3.0 

2.7 

.6 

73.0 

18.6 

25.8 

28.6 

Total 

137.7 

10.4 

5.0 

4.5 

.9 

127.3 

32.9 

50.4 

44.0 

Tupelo  and  black gum: 

(3/) 

5.0  - 6.9 

9.2 

.2 

.. 

.. 

.2 

9.0 

2.8 

4.8 

1.4 

7.0  - 8.9 

15.1* 

.5 

.. 

.. 

.. 

.4 

.1 

14.9 

4.7 

7.6 

2.6 

9.0  - 10.9 

23.1 

1.0 

1.0 

.7 

.1 

21.3 

6.6 

10.7 

4.0 

11.0  and  larger 

72.1 

5.2 

2.0 

2.9 

.3 

66.9 

22.4 

25.4 

19.1 

Total 

119.8 

7.7 

3.0 

4.2 

.5 

112.1 

36.5 

48.5 

27.1 

Yellow-poplar: 

5.0  - 6.9 

6.5 

2.7 

.. 

2.0 

.. 

.7 

. . 

3.8 

2.5 

1.3 

(2 /) 

7.0  - 6.9 

9.0 

3.4 

.. 

2.0 

.. 

1.4 

5.6 

3.5 

2.1 

(2/) 

9.0  - 10.9 

11.5 

4.8 

.. 

3.0 

.. 

1.8 

. . 

6.7 

3.8 

2.9 

(2 /> 

11.0  and  larger 

44.4 

17.8 

(2 /) 

8.0 

• • 

9.8 

.. 

26.6 

14.6 

11.8 

.2 

Total 

71. u 

28.7 

(2 /) 

15.0 

.. 

13.7 

.. 

42.7 

24.4 

18.1 

.2 

Cottonwood  and  aspeo: 

5.0  - 6.9 

26.7 

26.3 

2.0 

1.0 

21.6 

.2 

1.5 

.4 

.1 

.1 

.2 

7.0  ^ 8.9 

26.0 

25.4 

1.0 

2.0 

20.6 

.2 

1.6 

.6 

.2 

.2 

.2 

9.0  - 10.9 

16.7 

16.1 

. . 

1.0 

13.8 

.5 

.8 

.6 

.1 

.2 

.3 

11.0  and  larger 

25.9 

21.4 

1.0 

1.0 

11.1 

4.6 

3.7 

4.5 

.2 

1.8 

2.5 

Total 

95.3 

89.2 

4.0 

5.0 

67.1 

5.5 

7.6 

6.1 

.6 

2.3 

3.2 

Other  hardwoods: 

5.0  - 6.9 

79.lt 

59.7 

18.0 

14.0 

14.6 

10.9 

2.2 

19.7 

6.7 

8.3 

4.7 

7.0  » 8.9 

90.5 

65.5 

17.0 

16.0 

14.8 

15.0 

2.7 

25.O 

7.3 

10.9 

6.8 

9.0  - 10.9 

97.5 

70.2 

17.0 

18.0 

15-1 

16.5 

3.6 

27.3 

7.2 

11.9 

8.2 

11.0  and  larger 

262. 4 

179.0 

24.0 

54.0 

34.2 

55.3 

11.5 

83.4 

19.5 

27.7 

36.2 

Total 

529.8 

374.4 

76.0 

102.0 

78.7 

97.7 

20.0 

155.4 

40.7 

58.8 

55,9 

All  hardwoods: 

5.0  ^ 6.9 

259.7 

169.4 

33.0 

52.0 

46.6 

32.8 

5.0 

90.3 

28.5 

38.6 

23.2 

7.0  - 8.9 

328.8 

203.7 

38.0 

61.0 

48.7 

50.4 

5.6 

125.1 

39.0 

54.0 

32.1 

9.0  - 10.9 

372.9 

212.9 

37.0 

66.0 

43.3 

60.3 

6.3 

160.0 

47.9 

69.0 

43.1 

11.0  and  larger 

1.119.2 

592.5 

71.0 

184.0 

94.8 

222.4 

20.3 

526.7 

141.8 

195.3 

169.6 

Total 

2.080.6 

1.178.5 

179.0 

363,0 

233*4 

365.9 

37.2 

902.1 

257.2 

356.9 

288.0 

ALL  SPECIES 

All  species: 

36.6 

5.0  - 6.9 

400.8 

220.2 

50.0 

61.0 

68.5 

35.4 

5.3 

180.6 

57.7 

86.3 

7.0  - 8.9 

525.3 

265.5 

62.0 

74.0 

69.3 

54.2 

6.0 

259.8 

81.5 

123.7 

54.6 

9.0  - 10.9 

551.2 

263.4 

59.0 

78.0 

56.7 

63.0 

6.7 

287.8 

82.8 

134.4 

70.6 

11.0  and  larger 

1.588.5 

721.7 

132.0 

218.0 

120.7 

229.6 

21.4 

866.8 

238.4 

333.0 

295.4 

Total 

3,065,8 

1.470.8 

303.0 

431.0 

315.2 

382.2 

39,4 

1.595.0 

460.4 

677.4 

457.2 

l/  Prepared  by  Forest  Service,  U.  S,  Department  of  Agriculture, 
Net  volume  In  standard  cords  (128  cu,  ft.)  including  bark. 

2/  Less  than  0.5  million  cords. 

3 / Less  than  0.05  million  cords. 

4 / Includes  1.0  million  cords  of  ponderosa  pine. 
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Table  31.— Net  volume  of  eg- owing  stock  on  commercial  forest  land  In  the  United  States  arid  Coastal  Alaska 
by  ownership  class,  section  and  region,  and  by  softwoods  and  hardwoods,  January  1,  1953^ 


NORTH 

Region  and  species  group 

: All 

: ownerships 

Federal  ownership  or 

trusteeship 

Stated 

Private 

: Total 

National 

forest 

:India»^/ 

Bureau  : 

of  land  g /: 
management"7 : 

Other^/ 

County  : 

and  2/ 
municipal": 

Total 

Farm 

Industrial 

and 

other 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

New  England: 

Softwood 

9,957 

472 

451 

. . 

. . 

21 

• • 

.. 

• • 

• 0 

• < 

Hardwood 

14.788 

621 

587 

34 

.. 

. . 

»• 

.. 

Total 

24.745 

1,093 

1.038 

55 

474 

204 

22.574 

5.949 

16.625 

Middle  Atlantic: 

Softwood 

5,390 

110 

77 

• • 

• • 

33 

• • 

• • 

• • 

• • 

.. 

Hardwood 

29.093 

948 

826 

. . 

122 

• 0 

. . 

.. 

. . 

Total 

34.483 

1.058 

903 

155 

2.539 

218 

30.668 

9.488 

21.180 

Lake  States: 

Softwood 

6,543 

1,678 

1,260 

354 

14 

50 

.. 

.. 

• • 

.. 

• • 

Hardwood 

18.675 

2.590 

1.939 

502 

8 

141 

.. 

.. 

.. 

. . 

Total 

25.218 

4.268 

3.199 

856 

22 

191 

2.953 

1.972 

16.025 

7.651 

8.374 

Central: 

Softwood 

1,042 

76 

6l 

<2/) 

(2/) 

15 

.. 

• • 

. . 

.. 

.. 

Hardwood 

23,582 

1,309 

1,053 

(2/.) 

(2/) 

256 

.. 

.. 

.. 

.. 

• • 

Total 

24,624 

1,385 

1,114 

(2/) 

(2/) 

271 

296 

36 

22,907 

14,367 

8,540 

Plains: 

Softwood 

214 

67 

72 

15 

.. 

(2/) 

.. 

.. 

.. 

.. 

Hardwood 

2,614 

313 

(i/) 

272 

4 

37 

.. 

• • 

Total 

2.828 

400 

72 

287 

4 

37 

4o 

2,388 

1.762 

626 

Total  North: 

Softwood 

23,146 

2,423 

1,921 

369 

14 

119 

. . 

.. 

.. 

.. 

Hardwood 

88,352 

5.781 

4,405 

774 

12 

590 

. . 

. . 

. . 

Total 

111.498 

8.204 

6.326 

1.143 

26 

709 

6,302 

2.430 

94.562 

39.217 

55.345 

SOUTH 

South  Atlantic: 

Softwood 

14,877 

945 

660 

5 

. • 

280 

. . 

, . 

. . 

, . 

Hardwood 

18.881 

1.486 

1,301 

20 

165 

. . 

. . 

. . 

Total 

33,758 

2.471 

1.961 

25 

Ul+5 

257 

6l 

31,009 

21.257 

9.752 

Southeast: 

Softwood 

23,501 

2,171 

1,383 

7 

7 

774 

. . 

. . 

.. 

. . 

Hardwood 

24.454 

1,495 

1,021 

6 

5 

467 

. . 

, . 

. . 

Total 

47,955 

3,666 

2.404 

13 

12 

1.237 

469 

372 

43.448 

21.557 

21.891 

West  Gulf: 

Softwood 

12,689 

1,540 

1,462 

2 

13 

63 

,, 

Hardwood 

19.299 

1,220 

917 

5 

56 

242 

Total 

71.988 

2.760 

2.379 

7 

69 

305 

220 

5 

29.003 

6.628 

22.375 

Total  South: 

Softwood 

51,067 

4,656 

3,505 

14 

20 

1,117 

. . 

. . 

Hardwood 

62,634 

4,201 

3,239 

31 

61 

870 

. . 

. . 

. . 

Total 

113,701 

8.857 

6.744 

45 

81 

4.987 

946 

438 

103.460 

49.442 

54,018 

WEST 


Pacific  Northwest: 

Douglas -fir  subregion: 


Softwood 

Hardwood 

107,601 

5,570 

52,5^3 

1,210 

40,671 

853 

1,266 

91 

10,434 

266 

172 

•• 

Total 

113,171 

53.753 

41.524 

1.357 

10,700 

172 

5.589 

1.262 

52.567 

2.488 

50.079 

Pine  subregion: 
Softwood 

32,980 

23,114 

18,149 

4,402 

532 

31 

Hardwood 

43 

28 

21 

7 

Total 

33.023 

23 . 142 

18,170 

4,409 

532 

31 

990 

78 

8.813 

604 

8.209 

Total  Pacific  Northwest: 

Softwood 

140,581 

75,657 

58,820 

5,668 

10,966 

203 

Hardwood 

5,613 

1.238 

874 

98 

266 

Total 

146.194 

76,895 

59,694 

5.766 

11,232 

203 

6.579 

1.340 

61.380 

3.092 

58,288 

California: 

Softwood 

63,664 

32,977 

31,216 

645 

1,045 

71 

Hardwood 

3,047 

934 

870 

11 

47 

6 

Total 

66.711 

33.911 

32,086 

656 

1.092 

77 

827 

34 

31.939 

6.157 

25.782 
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1 / Prepared  by  Forest  Service,  U,  S.  Department  of  Agriculture.  Net  volume  in  public  agencies,  volume  estimates  for  these  ownerships  ma; 
cubic  feet  excluding  bark.  Estimates  of  net  volume  by  softwoods  and  hardwoods  not  vary  from  actual  published  figures  of  the  public  agencies 
obtained  for  ownerships  other  than  Federal.  concerned. 

2 / Because  of  different  definitions  of  commercial  forest  land,  different  cruis-  j! / Less  than  0.5  million  cubic  feet, 
ing  standards,  specifications,  and  log  rules  adopted  by  the  Forest  Service  and  other 
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Table  32  . — Net  volume  of  all  timber  op  commercial  forest  land  is  che  United  States  and  Coastal  Alaska 
bv  class  of  material,  section  aod  reglop.  asd  by  softwoods  and  hardwoods ,~January  1.  1?53^ 


Growing  stock 

Salvable  dead 

trees 

Section,  region, 
and 

species  group 

Total , 
all 
timber 

Total 

Sawtimber  trees 
: Sawlog  : 

Total  : portion  : 

Upper 

stems 

Pole-  : 
timber  : 
trees  : 

Sound 

cull 

trees 

Rotten 

cull 

trees 

Hardwood 

limbs 

Total 

Sawtimber 

Poletimber 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

North: 

New  England: 

Softwood 

10,677 

9,957 

6,643 

5,348 

1,295 

3,314 

616 

104 

.. 

• 0 

Hardwood 

18. 501 

14.388 

5.666 

4,365 

1.281 

8.722 

1.592 

1.642 

877  . 

2 

1 

1 

Total 

27.178 

24.145 

12.309 

9.733 

2,576 

12.036 

2.208 

1.746 

§77.- 

2 

1 

1 

Middle  Atlantic 

Softwood 

5,758 

5,390 

3,630 

2,927 

703 

1,760 

304 

64 

116 

Hardwood 

16.021 

29.093 

14,717 

11.522 

3,195 

14.376 

2.057 

2.045 

2.384 

444 

. 326 

Total 

41.781 

14.481 

18.347 

14.449 

3,898 

16.136 

2.361 

2.109 

2.384 

444 

32e 

116 

Lake  States: 

Softwood 

6,858 

6,543 

3,147 

2,534 

613 

3,396 

92 

214 

.. 

9 

5 

4 

Hardwood 

23.331 

18.675 

7,575 

6.231 

1.344 

11.100 

826 

2.141 

1.667 

20 

11 

9 

Total 

30.189 

25.218 

10.722 

8.765 

1.957 

14.496 

920 

2.355 

1.667 

22- 

16 

Central: 

Softwood 

l,06o 

1,042 

666 

589 

77 

376 

10 

8 

. . 

.. 

Hardwood 

16.286 

21.582 

14.688 

12.602 

2.086 

8.894 

1.776 

2,944 

7.674 

110 

81 

22_ 

Total 

37.146 

24.624 

15.354 

13,191 

2,163 

9.270 

1.786 

2,352- 

7.874 

110 

81 

29 

Plains: 

Softwood 

232 

214 

126 

H5 

11 

88 

15 

1 

2 

1 

1 

Hardwood 

3.948 

2.614 

1.432 

1.118 

314 

1.182 

370 

197 

757 

10 

6 

4 

Total 

4.180 

2.826 

1,558  . 

1j233 

325_ 

1,270 

385 .. 

198 

757 

12 

L_ 

2_ 

Total  North: 

Softwood 

24,585 

23,146 

14,212 

11,513 

2,699 

8,934 

1,037 

391 

11 

6 

5 

Hardwood 

118.089 

88.152 

44.078 

35,858 

8.220 

44,274 

6.623 

8.969 

13,559 

586 

427 

159 

Total 

142.674 

111.498 

58.290 

‘>7.371 

10.919 

53.208 

7.660 

9.360 

13.559 

597 

433_ 

164 

South: 

South  Atlantic: 

Softwood 

15,951 

14,877 

10,258 

8,331 

9.098 

1,927 

4,619 

951 

119 

.. 

4 

2 

2 

Hardwood 

27.146 

18.881 

11.219 

2.121 

7.662 

3.507 

1.961 

2.769 

28 

14 

14 

Total 

41.097 

33.758 

21.477 

17.429 

4.048 

12.281 

4. 458 

2.080 

2.769 

32 

16 

16 

Southeast: 

Softwood 

25,083 

23,501 

15,481 

13,039 

2,442 

8,020 

1,212 

306 

.. 

64 

43 

21 

Hardwood 

37.576 

24.454 

13.684 

10.146 

3.538 

10.770 

6,531 

3,632 

2.826 

133 

97 

36 

Total 

62.659 

47.955 

29.165 

23^65 

5.980 

18.790 

7,743 

3.938 

2.826 

197 

140 

57 

West  Gulf: 

Softwood 

12,928 

12,689 

9,996 

9,151 

845 

2,693 

117 

60 

.. 

62 

42 

20 

Hardwood 

27.865 

19,299 

12,713 

8.827 

3.886 

6,586 

3,881 

2.109 

2.499 

77 

55 

22 

Total 

40.793 

11.988 

22.709 

17.978 

4.731 

9.279 

3.998 

2.169 

2.499 

139 

97 

42 

Total  South: 

Softwood 

53,962 

51,067 

35,735 

30,521 

5,214 

15,332 

2,280 

485 

130 

87 

43 

Hardwood 

92.587 

62.634 

37,616 

28.071 

9,545 

25.018 

13,919 

7.702 

8.094 

238 

166 

72 

Total 

146.549 

113.701 

73,351 

58.592 

14,759 

40.350 

16.199 

8.187 

8.094 

368 

253 

115 

West: 

Pacific  Northwest: 

Douglas -fir  subregion: 

Softwood 

116, U76 

107,601 

97,514 

90,688 

6,826 

10,087 

246 

4,361 

4,268 

3,877 

391 

Hardwood 

5,782 

5,570 

3,541 

3,293 

248 

2,029 

155 

36 

21 

13 

8 

Total 

122.258 

113,171 

101.055 

93.981 

7.074 

12.116 

246 

4.516 

36 

4.289 

3.890 

399 

Pine  sub  region: 
Softwood 

33,870 

32,980 

27,695 

25,663 

2,032 

5,285 

56 

280 

554 

524 

30 

Hardwood 

45 

43 

34 

30 

4 

9 

2 

(2/> 

Total 

33,915 

33,023 

27,729 

25,693 

2,036 

5,294 

56 

282 

(2 /) 

554 

524 

30 

Total  Pacific  Northwest: 

Softwood 

150,346 

140,581 

125,209 

116,351 

6,858 

15,372 

302 

4,641 

4,822 

4,401 

421 

Hardwood 

5,827 

5.613 

3,575 

3,323 

252 

2.038 

157 

36 

21 

13 

8 

Total 

156.171 

146.194 

128.784 

119.674 

9.110 

17.410 

302 

4,798 

36 

4.843 

4.414 

429 

California: 

Softwood 

64,870 

63,664 

60,244 

52,456 

7,768 

3,420 

57 

820 

329 

329 

.. 

Hardwood 

5.061 

3.047 

1.512 

1.212 

300 

1.535 

318 

115 

1.581 

Total 

69.911 

66.711 

61,756 

53.668 

8.088 

. ‘>■955 

375 

235 

1.581 

329 

329 

Northern  Rocky  Mountain: 

Softwood 

46,113 

42,290 

27,273 

24,738 

2,535 

15,017 

247 

2,061 

1,515 

1,063 

452 

Hardwood 

502 

473 

323 

271 

52 

150 

2 

16 

4 

L. 

2_ 

4 

Total 

46, 615 

42.763 

27,596 

25.009 

2^87 

15.167 

249 

2^17_ 

4 

1.522 

1.066 

456 

Southern  Rocky  Mountain: 

Softwood 

17,727 

15,934 

11,640 

10,298 

1,342 

4,294 

406 

413 

974 

849 

125 

Hardwood 

1.821 

1.638 

716 

340 

176 

922 

8c. 

56 

7 

40 

TL 

23 

Total 

19.548 

17,572 

12.356 

10,838 

1.518 

5.216 

486 

469 



1.014 

866 

148 

Total  V/est: 

Softwood 

279,056 

262,469 

224,366 

203,843 

20,523 

38,103 

1,012 

7,935 

7,640 

6,642 

998 

Hardwood 

13.211 

10.771 

6.126 

5,346 

780 

4,645 

400 

544 

1.628 

68 

33 

35 

Total 

292.267 

273.240 

230,492 

209.189 

21.303 

42.748 

1.412 

8,279 

1.628 

7.708 

6.675 

1.033 

Continental  United  States: 

Softwood 

357,603 

336,682 

274,313 

245,877 

28,436 

62,369 

4,329 

8,811 

7,781 

6,735 

1,046 

Hardwood 

221.887 

161,757 

87.820 

69.275 

18.545 

73.937 

20.942 

17,015 

23.281 

892 

626 

266 

Total 

581.490 

498.439 

362,133 

315,152 

46.981 

136.306 

25.271 

25.826 

23.281 

8,673 

7,861 

1.312 

Coastal  Alaska: 

Softwood 

23,728 

18,473 

17,073 

16,049 

1,024 

1,400 

225 

4,972 

58 

58 

Hardwood 

29 

23 

21 

20 

1 

2 

<2 /) 

6 

(2 /) 

Total 

23,757 

18,496 

17,094 

16,069 

1,025 

1,402 

225 

4,978 

(2 /) 

58 

58 

.. 

All  Regions: 

Softwood 

381,331 

355,155 

291,386 

261,926 

29,460 

■63,769 

4,554 

13,783 

7,839 

6,793 

1.046 

Hardwood 

223,916 

161.780 

87.841 

69.295 

18.546 

73,939 

20.942 

17.021 

23.281 

892 

626 

266 

Total 

605.247 

516,935 

379,227 

331,221 

48,006 

137,708 

25.496 

30.804 

23.281 

8.731 

7.419 

1.312 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Net  volume  2]  Less  than  0.5  million  cubic  feet, 

in  cubic  feet  excluding  bark. 
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Table  ^3. --Net  annual  growth  of  live  aavtlmber  on  commercial  forest  land  In  Eastern  Uplted  States 
by  epecles  group,  and  by  sect lop  and  res lop,  1952^/ 


Total  : 

North 

South 

Species  group 

Eastern  : 

U.  S.  : 

Total  : 

New  : Middle 

England  : Atlantic 

: Lake 

: States 

: Central 

: Plains  : 

Total 

: South  : 

: Atlantic  : 

Southeast 

: West 

: Gulf 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million  Million 

bd.  ft.  bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Softwood: 

White,  red,  and  Jack  pine 

906 

845 

298 

124 

417 

6 

.. 

61 

41 

20 

.. 

Southern  yellow  pine 

14,155 

317 

2 

107 

184 

24 

13,838 

3,493 

6,378 

3,967 

Spruce -fir 

742 

741 

426 

67 

248 

.. 

2/16 

1 

1 

.. 

Other  softwoods 

1.167 

572 

188 

172 

137 

59 

595 

135 

281 

179 

All  softwoods 

16.970 

2.475 

914 

470 

802 

249 

40 

14.495 

3.670 

6.679 

4,146 

Hardwood: 

Yellow-poplar 

948 

323 

5 

155 

.. 

163 

625 

383 

239 

3 

Other  soft  hardwoods 

6.041 

2.678 

70 

391 

1.239 

742 

236 

3,363 

1.018 

1.254 

1.091 

Total 

6.989 

3.001 

75 

546 

1.239 

905 

236 

3,968 

1.401 

1.493 

1.094 

Oaks 

7,316 

3,486 

125 

983 

440 

1,872 

66 

3,830 

1,334 

1,257 

1,239 

Beech -yellow  birch -hard  maple 

1,877 

1,722 

534 

733 

158 

297 

.. 

155 

38 

73 

44 

Other  hard  hardwoods 

2.939 

1.390 

209 

428 

54 

640 

59 

1.549 

437 

533 

579 

Total 

12.132 

6.598 

868 

2.144 

652 

2.809 

125 

5,534 

1.809 

1.863 

1.862 

A13  hardwoods 

19.121 

9,599 

943 

2.690 

1.891 

3.714 

36l 

9.522 

"3.210 

3.356 

2,956 

All  species 

36.091 

12.074 

1.857 

3.160 

2.693 

3,963 

401 

24.017 

6.880 

10.035 

7.102 

1 / Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Net  annual  growth 
in  board  feet  log  scale.  International  l/4-inch  rule. 

2/  Net  growth  of  ponderosa  pine.  The  total  net  growth  of  ponderosa  and  Jeffrey 

pine  in  the  United  States 
ing  16  million  board  feet 

is  1,857  million  board  feet  includ- 
in  the  Plains  Region. 

Table  34  . — Net 

annual  growth  of  live  sawtimber 

an  commercial  forest 

land  in  Western  United  States 

and 

Coastal  Alaska,  by  species  group,  and  by  section  and 

region , 195 

a" 

Total  Western 

West 

U.  S.  and 

Pacific  Northwest 

Coastal 

Species  group 

Coastal 

Alaska 

: Total 

: West 

: Total 

Douglas -fir  : Pine 

subregion  : subregion 

: California 

:Northem  Rocky: Southern  Rocky: 
: Mountain  : Mountain 

Alaska 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million 
bd.  ft. 

Million  Million 

bd.  ft.  bd.  ft. 

Million 
bd.  ft. 

Softwood: 

Douglas -fir 

4,431 

4,431 

3,193 

3,022 

171 

787 

388 

63 

Ponderosa  and  Jeffrey  pine 

^1,841 

^1,841 

496 

57 

439 

553 

368 

424 

Western  hemlock 

1,038 

967 

931 

911 

20 

9 

27 

71 

White  and  sugar  pine 

535 

535 

119 

98 

21 

207 

209 

Redwood 

396 

396 

•• 

•• 

396 

•• 

Other  softwoods 

2,800 

2.744 

1.095 

922 

173 

943 

516 

190 

56 

Total 

11.041 

10.914 

5.834 

5 

.010 

824 

2.895 

.508 

677 

127 

Hardwoods 

265 

264 

143 

139 

4 

44 

26 

51 

1 

All  species 

11.306 

11.178 

5,977 

5.149 

828 

2.939 

1.534 

728 

128 

1 ] Prepared  by  Forest  Service,  U.  S.  Department 
in  board  feet  log  6cale,  International  l/4-inch  rule. 
2 / Excludes  l6  million  board  feet  of  net  growth 


of  Agriculture.  Net  annual  growth 
of  ponderosa  pine  in  the  Plains 


Region.  The  total  net  growth  of  ponderosa  and  Jeffrey  pine 
in  the  United  States  is  1,857  million  board  feet. 
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Table  35«'~Het  annual  growth  of  growing  stock  on  commercial  forest  land  in  Eastern  United  States,, 
by  species  group  and  by  section  and  region,  19521 7 

VOLUME  IN  CUBIC  FEET 


Species  group 

Total 
: Eastern 

: U.  S. 

North 

South 

: Total 

: New 

: England 

Middle  : 
Atlantic  : 

Lake 

States 

Central 

Plains 

Total 

South 

Atlantic 

: Southeast  : 

West 

Gulf 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

oftwoods : 

White,  red,  and  Jack  pine 

270 

254 

83 

32 

139 

(2 /) 

16 

11 

5 

Southern  yellow  pine 

3,483 

87 

1 

48 

33 

5 

3,396 

920 

1,630 

846 

Spruce -fir 

291 

290 

145 

23 

122 

1 

1 

Other  softwoods 

341 

190 

62 

a 

5§_ 

U_ 

i/  4 

i2L_ 

37 

Z2 

ii. 

All  softwoods 

Hardwoods : 

Yellow-poplar 
Other  soft  hardwoods 


289 

2,290 


104 

1,116 


1 

Jl. 


63 

U5i. 


621 


40 

206 


185 

1,172 


111 

290 


73 

-551- 


349 


Oaks 

Beech-yellow  birch-hard  maple 
Other  hard  hardwoods 

Total 

All  hardwoods 
All  species 


2,478 

1,215 

75 

436 

148 

536 

20 

1,263 

384 

486 

393 

718 

671 

252 

272 

77 

70 

47 

11 

23 

13 

1.306 

730 

164 

276 

15 

231 

24 

576 

iia 

227 

206 

VOLUME  IN  CORDS 


Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

Softwoods: 

White,  red,  and  Jack  pine 
Southern  yellow  pine 
Spruce -fir 
Other  softwoods 

2.9 
49.0 

3.5 

4.9 

2.8 

1.6 

3.5 

2.9 

1.0 
(4/) 

2.0 
1.0 

(4 /) 
1.0 
(4/) 
1.0 

1.8 

1-5 

.7 

(5/) 

0.5 

.2 

0.1 

(5/i 

0.1 

47.4 

2.0 

0.1 

13.3 

.5 

ill) 

22.7 

1.1 

11.4 

'.h 

All  softwoods 

60.3 

10.8 

4.0 

2.0 

4.0 

a 

.1 

49.5 

33.9 

23.8 

11.8 

Hardwoods: 

Yellow-poplar 

4.4 

1.6 

(4/) 

1.0 

.6 

2.8 

1.7 

1.1 

(5/) 

Other  soft  hardwoods 

32.1 

14.8 

1.0 

2.0 

7.7 

3.2 

.9 

17.3 

4.2 

1A 

5.3 

Total 

36.5 

16.4 

1.0 

3.0 

7.7 

3.8 

.9 

20.1 

5-9 

8.9 

Oaks 

35.1 

16.5 

1.0 

5.0 

1.8 

8.3 

.4 

18.6 

5.6 

7.1 

5.9 

Beech-yellow  birch- hard  maple 

8.7 

8.1 

3.0 

3.0 

.9 

1.2 

.6 

.2 

.3 

.1 

Other  hard  hardwoods 

18.9 

10.2 

2.0 

4.0 

.3 

3.6 

.3 

8.7 

2.1 

3.5 

3.1 

All  hardwoods 


10.7 


16 .9 


1.6 


All  species 159-5 62.0 11.0  17-0 14.7  17.6 1.7  97-5  27-7 43.6 26.2 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture . Net  annual  growth  4/  Lees  than  0.5  million  cords, 
in  cubic  feet  excluding  bark  and  in  standard  cords  (128  cu.  ft.)  including  bark.  Less  than  0.05  million  cords. 

2/  Less  than  0.5  million  cubic  feet. 

3/  Ponderosa  pine.  The  total  net  growth  of  ponderosa  and  Jeffrey  pine  in  the 
United  States  is  483  million  cubic  feet  including  4 million  cubic  feet  in  the  Plains 
Region. 


Table 


36. — Net  annual  growth  of  growing  stock  on  commercial  forest  land  in  Western  United  States 
and  Coastal  Alaska,  by  species  group , and  by  section  and  region,  1952— 1 ' 


: Total 

West 

Species  group 

: Western  U.  S. 
: and  Coastal 

: Alaska 

: Total 

: West 

: Total 

Pacific  Northwest 
: Douglas -fir  : Pine 

: subregion  : subregion 

California 

Northern 

Rocky 

Mountain 

Southern : 
Rocky 
Mountain 

Coastal 

Alaska 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Softwoods: 

Douglas -fir 

p/9°2 

2/479 

~/9°2 

S/479 

589 

529 

60 

144 

150 

19 

Ponderosa  and  Jeffrey  pine 

167 

8 

159 

99 

108 

105 

Western  hemlock 

237 

219 

208 

205 

3 

2 

9 

18 

White  and  sugar  pine 

100 

100 

22 

14 

8 

32 

46 

<2/i 

Redwood 

77 

77 

77 

Other  softwoods 

833 

819 

286 

187 

99 

185 

278 

70 

14 

Total 

2,628 

2,596 

1,272 

943 

329 

539 

591 

194 

32 

Hardwoods 

149 

149 

55 

55 

56 

12 

26 

(3/) 

All  species 

hm 

hlk2  . 

hxi 

998 

329 

525 

603 

220 

32 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture . Region.  The  total  net  annual  growth  of  ponderosa  and  Jeffrey 

Net  annual  growth  in  cubic  feet  excluding  bark.  pine  in  the  United  States  is  483  million  cubic  feet. 

2/  Excludes  4 million  cubic  feet  of  ponderosa  pine  in  the  Plains  be08  than  0.5  million  cubic  feet. 
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Lne  timbers  (round): 

Softwood  H cubic  feet  18,51?  9 18,508  18,508  16,57“*  ..  ..  1,522  360 

Hardwood  do.  62.1*52 ^ 62.452 62.452 55.555 22? 6,49? 
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Table  38* ~ -Timber  products  output  In  the  United  Statea  and  Coastal  Alaska,  by  product , by  section  nn ri  region  of 

origin  and  by  softwoods  and  hardwoods,  1952^ 


Section,  region. 

: SavlogB  (for:  Veneer 

Cooperage: 

: Fosts  : 

: Mine  : 

wnd 

: lumber. 

: logs  and 

logo  and  : Pulpvood 

Fuelvood  : 

Piling 

Poles  :( round  & : Hewn 

: timbers  : 

Other 

species  group 

: etc.) 

: bolts 

bolts  : 

: split)  : ties 

: ( round ) : 

Hortb: 

New  England: 


Thousand 

Thousand 

Thousand 

Number 

Number 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand  Thousand 

bd.  ft. 

bd.  ft. 

bd.  ft. 

cords 

cords 

linear  feet 

pieces 

pieces 

pieces 

cu.  ft.  cu.  ft. 

Softvood 

Hardwood 

1,060,1167 

287,310 

2 

66,451 

15,310 

532 

1,943,401 

464.141 

570,o4l 

846,680 

355 

130 

17 

2,130 

760 

274 

1,552 

Total 

1,31*7,797 

66,453 

15.842 

2,407,542 

1,416,721 

485 

_ 17 

2,890 

1,826 

Middle  Atlantic: 
Softwood 
Hardwood 

496,552 

1,164,591 

788 

41.045 

8,237 

605,169 

475,048 

350,777 

2,038,556 

3,945 

2,137 

6 

2,270 

23,218 

55 

33,911 

695 

12,569 

Total 

1,661,143 

41,833 

8,237 

1,080,217 

2,389,333 

6,082 

6 

25,488 

ih?66 

y,264 

Lake  States: 
Softwood 
Hardwood 

290,400 

715,610 

339 

70,105 

1,450 

1,395,344 

835,849 

762,600 

3,986,870 

242 

431 

172 

14,245 

11,135 

"*,959 

1,729 

1,401 

24,548 

Total 

1,006,010 

70,444 

1.450 

2,231,193 

4,749,470 

673 

172 

25,380 

6.688 

25,949 

Central: 

Softwood 

Hardwood 

87,408 

1,239,767 

327 

52,766 

93,972 

5,580 

129,420 

872 

4,034,928 

258 

16 

7,014 

37,256 

268 

18,155 

465 

13,413 

Total 

1,327,17;? 

53,093 

135,000 

4,03^,800 

2pS 

_i6 

44,270 

268 

18,155 

13,878 

Plains: 

Softvood 

Hardwood 

Total 

Total,  North: 
Softvood 
Hardwood 

Total 

South: 

South  Atlantic: 
Softwood 
Hardwood 

Total 

Southeast: 

Softwood 

Hardwood 

Total 

West  Gulf: 
Softwood 
Hardwood 

Total 

Total,  South: 
Softwood 
Hardwood 

Total 


West: 

Pacific  Northwest: 

Douglas-fir  subregion: 
Softwood 
Hardwood 

Total 

Pine  subregion: 

Softwood 

Hardwood 

Total 

Total,  Pacific  Northwest: 
Softwood 
Hardwood 


10,783 

45,556 

5,261 

" 

7,706 

16,664 

1,252,268 

6 

4 

15,157 

39,443 

520 

56,339 

5,26l 

7,706 

1,268,932 

10 

54,600 

520 

1,945,630 

3,452,834 

1,456 

235,628 

15,310 

104,191 

3,957,200 

1,904,458 

1,700,954 

12,159,302 

4,542 

2,956 

217 

4 

40,8l6 

111,812 

268 

5,014 

53,795 

2,835 

52,602 

5,398,464 

237,084 

119,501 

5,861,658 

13,860,256 

7,498 

221 

152,628 

268 

58,809 

55,437 

3,005,343 

1,460,484 

14,062 

224,628 

19,844 

2,775 

3,126,109 

627,515 

4,985,116 

4,518,104 

4,743 

325 

516 

15,941 

17.484 

l4l 

430 

1,023 

5^535 

12,537 

19,201 

4,465,827 

238, 690 

22,619 

3,753.624 

^,^,220 

5,068 

516  33,425 

6,558 

31r738 

4,510,907 

2,006,159 

18,690 

312,697 

64,863 

81,424 

7,082,134 

795,214 

4,646,419 

6,922,792 

10,158 

35 

2,320 

18,699 

45,792 

2,662 

2,030 

2,866 

2,610 

9,793 
. 25,223. 

6,517.066 

331,387 

146,287 

7,877 ,343 

u.,569,211 

10,193 

2,320 

64,491 

4,692 

5,476 

35,016 

2.094.000 

1.061.000 

4,869 
146, 160 

49,000 

2,764,474 

280,028 

2,922,165 

3,684,012 

ll,46o 

2,130 

50 

15,100 

26,100 

890 

3,750 

284 

506 

5,826 

16,083 

3.155,000 

151,029 

49,000 

3.044,502 

6,606,177 

11,460 

2,180 

41.200 

4,640 

790 

21,909 

9,610,250 

4,527,643 

37,621 

683,485 

84,707 

133,199 

12,972,717 

1,702^757 

12,553,700 

15,124,908 

26,361 

360 

4,966 

50 

49,740 

89,376 

3,693 

6,210 

4,173 

8,651 

28,156 

60,507 

14,137,893 

721,106 

217 ,906 

14,675,474 

27.678.6o8 

26,721 

5,016 

139,116 

9,903 

12,824 

88.663 

10,503,169 

21,199 

1,216,791 

13,388 

3,827,568 

47,936 

10,519,817 

7,662 

5,500 

475 

1,695 

67 

163 

59,411 

60 

10,524,368 

1,216,791 

13,388 

3,8T5,504 

10,527,479 

5,500 

475 

1,762 

163 

59, *>71 

1,951,628 

12,963 

71,302 

235 

2,186,658 

104 

4,463 

430 

4,523 

1,951,628 

12,963 

71,537 

2,186,658 

104 

4.463 

430 

4,523 

12,454,797 

21,199 

1,229,754 

13,388 

3,898,870 

48,171 

12,706,475 

7.662 

5,500 

579 

6,158 

67 

593 

63,934 

60 

12,475,996 

1,229,754 

13,388 

3,947.041 

12,714,137 

5,500 

, 519.. 

6,225 

.. 

593 

63,99!* 
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Table  38  • - -Timber  products  output  in  the  United  States  and  Coastal  A la  aka,  by  product,  by  section  and  region  of 
origin  and  by  softwoods  and  hardwoods,  1952^'-  Continued 


Section,  region, 
and 

species  group 

: Sawlogs  (for: 
: lumber, 

: etc.)  : 

Veneer  : 
logs  and  : 
bolts  : 

Cooperage 
logs  and 
bolts 

Pulpwood 

: Fuelwood 

Piling 

Poles 

Posts  : 

(round  & ■: 
split ) : 

fievn  •: 
ties 

Mine  : 
timbers  1 
(round)  : 

Other 

West:  - Continued 
California: 
Softwood 
Hardwood 

Thousand 
bd.  ft. 

4,902,411 

600 

Thousand 
bd.  ft. 

270,842 

Thousand 
bd.  ft. 

4,530 

Number 

cords 

269,243 

52 

Number 

cords 

2,330,823 

34,000 

Thousand 
linear  feet 

1,090 

26 

Thousand 

pieces 

45 

Thousand 

pieces 

2,000 

1,400 

Thousand 

pieces 

8 

Thousand 
cu.  ft. 

455 

(2/5 

Thousand 
cu.  ft. 

10,211 

560 

Total 

. 4,902,011 

270,842 

4,530 

269,295 

2,364,823 

1,116 

45 

3,400 

8 

455 

10,771 

Northern  Rocky  Mountain: 
Softwood 
Hardwood 

1,964,810 

188 

8,525 

.. 

295,275 

1,688 

1,046,188 

22,245 

21 

480 

3,301 

1 

6,374 

2 

3,966 

Total 

1,964,995 

8,525 

296,963 

1,068,433 

21 

480 

3,302 

6,376 

3,966 

Southern  Rocky  Mountain: 
Softwood 
Hardwood 

555,333 

665 

.. 

14,502 

673,444 

187,042 

16 

134 

1 

1,271 

26 

1,908 

4 

3,174 

968 

Total 

..  555,998 

I4,50e 

860,4 86 

16 

135 

1,297 

1,912 

4,142 

Total,  West: 
Softwood 
Hardwood 

19,877,351 

22,649 

1,509,121 

17,918 

4,477,890 

49,911 

16,756,930 
250,94 9 

6,627 

26 

1,238 

1 

12,730 

1,494 

8 

9,330 

6 

81,285 

1,588 

Total 

19,900,000 

1;599|121 

17,918 

4,527.801 

17,007.879 

6,653 

1,239.. 

14,224 

8 

...2,33.6 

82,873 

Continental  United  States: 
Softwood 
Hardwood 

31,433,231 

8,003,126 

1,548,198 

919,113 

117,935 

237,390 

21,407,807 

3,657,126 

31,011,584 

27,535,159 

37,530 

3,342 

6,421 

55 

103,286 

202,682 

3,701 

6,478 

18,517 

62,452 

112,276 

114,697 

Total 

39,^36,357 

2,467,311 

355,325 

25,064,933 

58,546,743 

40.872 

6,476 

305,968 

10,179 

80,969 

226,973 

Coastal  Alaska: 
Softwood 
Hardwood 

73,820 

25 

2,846 

53,674 

1.500 

317 

(1/) 

18 

•• 

30 

Total 

73,820 

25 

2,846 

55,174 

317 

(3/) 

18 

30 

All  Regions: 
Softwood 
Hardwood 

31,507,051 

8,003,126 

1,548,223 

919,113 

117,935 

237,390 

21,410,653 

3,657,126 

31,065,258 

27,536,659 

37,847 

3,342 

6,421 

55 

103,304 

202,682 

3,701 

6,478 

18,517 

62,452 

112,306 

.114,697 

Total 

2,467,336 

355,325 

25,067,779 

.JM°i dil 

4l,l89 

6,476 

?9?./?86, 

-i°,iI2 

80,969 

227,003 

reporting  volume  of  output,  i.e.,  sawlogs  for  lumber,  timbers, 
eavn  ties,  etc.,  in  board  feet  lumber  tally;  veneer  and  cooper- 
age logs  and  bolts,  in  board  feet  log  scale;  pulpwood  and  fuel- 
wood,  in  standard  cords  (128  cu.  ft.)  including  bark,  etc. 
Volumes  for  mine  timbers  and  "all  other  products"  including  box 
and  shingle  bolts,  excelsior  bolts,  turnery,  dimension  and 
handle  stock,  chemical  wood,  etc.,  are  shown  in  cubic  feet 
excluding  bark. 

2/  Less  than  0.5  thousand  cubio  feet. 

3/  Less  than  0-5  thousand  pieces. 


l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Estimates 
of  timber  products  output  include  both  roundvood  and  plant  residues.  The  output 
from  roundwood  is  according  to  sections  and  regions  where  the  logs,  bolt 3,  and 
other  round  timbers,  cut  for  various  products,  originated  and  not  necessarily 
where  they  were  processed  into  lumber,  pulp,  veneer  or  other  manufactured 
products  or  used  in  round  form  as  poles,  piling,  posts,  etc.  The  volume  of 
plant  residues  such  as  used  for  fuelwood  or  chipped  for  pulp  is,  however, 
according  to  sections  and  regions  where  used.  Volumes  are  in  units  of  measure 
commonly  used  by  the  Bureau  of  the  Census,  the  trade,  or  other  agencies 
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Table  39. --Timber  products  output  from  roupdwood  and  plapt  residues  in  the  United  States  and  Coastal  Alaska, 
by  oectiop,  reglop  of  orlglp,  and  by  softwoods  and  hardwoods,  1952 
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Table  40 . — Timber  products  output  from  round  wood  Id  the  United  States  and  Coastal  Alaska,  by  section,  region  of 
origin/  and  by  softwoods  and  harqvoode,  1952^ 


Section,  region, 

: Total, 

:Sawlogs  (for: 

Veneer 

Cooperage:  : : : 

and 

: all 

: lumber , : 

logs  and 

logs  and  : Pulpwood:  Fuel  wood:  Piling  : 

species  group 

: products 

: etc.)  i 

bolts 

bolts  : : : : 

: Posts  : : Mine  : 

Poles  :( round  & : Revn  : timbers  : Other £/ 

: split)  ; ties  : (round)  : 


North: 

New  England: 
Softwood 
Hardwood 

Total 

Middle  Atlantic: 
Softwood 
Hardwood 


Lake  States: 
Softwood 
Hardwood 


Central: 

Softwood 

Hardwood 


Plains: 

Softwood 

Hardwood 


Total,  North: 
Softwood 
Hardwood 

Total 

South: 

South  Atlantic: 
Softwood 
Hardwood 

Total 

South  East: 
Softwood 
Hardwood 


Thousand 
cu.  ft. 


348,981 


201,754 

446,217 


17,518 

Jt&JK.. 


718,522 
1,573,2 66 


183,695 

50,147 


48,207 

113,269 


12,040 

165,840 


327,452 

..g&ogiV. 


2,366,543. 


<2/> 

11.012 


Thousand  Thousand  Thousand  Thousand  Thousand  Thousand  Thou^-nd  Thousand  Thousand 
cu.  ft. 


cu.  ft.  cu.  ft.  cu.  ft. 


cu.  ft.  cu.  ft.  cu.  ft. 


3,597 

101 


155,473 

36,673 


3,745 

_22i325_ 


213 

78 


179 


1,945 
. . 617- 


498,894 

233.842 

11,012 

3,698 

192,146 

54.040 

291 

179 

2,562 

1,124 

140,558 

401,852 

81,720 

—1-33,155 

133 

6,663 

1,3^3 

48,420 

37.746 

5,239 

118,961 

2,494 

1.283 

76 

1,726 

14,994 

55 

- 33,911 

695 

7,7 

- 59 
. U.,°9.1- 


108,627  26,177  170 

236  63,220  231,971  302 


76 
1,469 


10,685 

8,351 


1,469  19,036 


57 

?»2°? 


16,852 


322  55 

7.690  205.847 


JZL. 


4,672 

24,652 


249  3,597  313,420  36,417  2,877 

38,932  18,532  145,329  696,529  1,822 


1,808 

16 


25,150 

65,604 


_i,.ai. 


5,014 

-2,325 . 


134 

-22.Q. 


■*,959 

1,729 


1,401 
18, 048 


6,683  19,449 


-hm 18,155 


308 


2,538 

36,286 


936,651 

565,203 

486,866 

224,622 

2,902 

46,156 

4,921 

533 

218,694 

44,013 

190,326 
212 ,765 

3,235 

222 

6,398 

10,474 

11,487 

839 

2,558 

1,023 

-5,535 

10,973 

17,312 

1^01,8^4 

711,488 

49,058 

5,454 

262,707 

403,091 

3,457 

6,398 

21,961 

hJ21 6,558 

28,285 

1,460,096 

906,447 

743,138 
314.747 

3,684 

81,251 , 

15,064 

17,073 

511,255 
58,391 

112, 351* 
387,012 

6,888 

22_ 

30,474 

11,170 

29,661 

16,032 

13,994 

2,866 

2,610 

7,171 

21,675 

West  Gulf: 
Softwood 
Hardwood 


Total,  South: 

Softwood 

Hardwood 

Total 

West: 

Pacific  Northwest: 

Douglas -fir  subregion: 
Softwood 
Hardwood 

Total 

Pine  subregion: 
Softwood 
Hardwood 


640,985 

501,959 


3,037,732 

i,27?, 8°?-- 


351,792 

167,638 


1,581,796 

7C7.Q07 


5,011,341 


2,177,818 
8,02? 


900 

27jfj2?.. 


10,389 


206,857  29,481 

20,642  217,350 


7,770 


25,340 

590 


9,754 

16,860 


6,247 

26,325 


284 

_S06_ 


10.389  227.499  246,831  7,770  25,9.30  26,6l4  32,572 


7,486 

134,442 


19,985 

27,995 


936,806  332,161  17,893 

123,046  817,127  249 


62,212 

590 


31,398 

58,008 


23,118 

■>2,877 


4,173 

8,651 


1,602,403  200,955 




= 4ji2^=_l502i^J;^gi288ml84^==j^te=tj_8gi4^= 


2,231  259,399  49,708  4,234  9,952  1,357 

4,263 682  ■■ 53 


2,231  263,662  50.390  4,234  9,952  1,410 

6,165  12,473  ..  2,179  3,571 

21 ■ ■ .. .. ■■ 


Total 

344,347 

317,161 

2,l4l 

6,186 

12,473  ..  2,179 

Total,  Pacific  Northwest: 
Softwood 
Hardwood 

2,522,144 

8,050 

1,919,564 



203,096 

2,231  265,564 

4,284 

62,181  4,234  12,131 

682 

2,530,194  1,922,535  203,096 


2,560 

14,630 


7?° 


20,704 

53,61.7  . 


154  47,425 

.. 60 


JL 2 


430 


206 


584  47,631 

.. 60 
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Table  ^0.  - -Timber  products  output  from  round wood  In  the  United  States  and  Coastal  Alaska,  by  section,  region  of 

origin,  and  by  softwoods  and  hardwoods,  Continued 
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Table  4l. — Timber  products  output  from  growing  stock  on  comerclal  forest  land  In  tfre  United  States  and  Coastal  Alaska, 
by  section,  regie n of  origin,  and  by  softwoods  and  hardwoods,  19321/ 


Section,  region, 
and 

species  group 


North: 

New  England: 
Softwood 
Hardvocd 

Total 

Middle  Atlantic: 
Softwood 
Hardwood 

Total 

lake  States: 
Softwood 
Earvlwood 


Total 

Central: 

Softwood 

Hardwood 

Total 


Plains : 
Softwood 
Hardwood 

Total 


Total,  Horth: 
Softwood 
Hardwood 

Total 

South: 

South  Atlantic: 
Softwood 
Hardwood 

Total 

Southeast: 

Softwood 

Hardwood 


Total 


West  Gulf: 
Softwood 
Hardwocd 

Total 

Total,  South: 
Softwood 
Hardwood 

Total 


: Total, 

: all 

: products 

: Saw logs  (for: 
: lumber,  : 

: etc.)  : 

Veneer 
logo  and 
bolts 

Cooperage: 
logs  and 
bolts 

Pulpwood 

Puelvood : 

Piling  : 

Poles 

Posts  : 
(round  & : 
split ) : 

Hewn 

ties 

Mine 
timbers 
( round ) 

Otherfil/ 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

ThouHAnrt 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

331,050 

174,254 

3,471 

148,777 

2,213 

213 

179 

1,816 

127 

123.878 

‘*7,679 

10,991 

98 

34,730 

28,783 

78 

567 

952 

454,928 

221,933 

30,996 

2^1 

rp 

2,383 

1,07? 

118,149 

76,084 

132 

35,368 

2,120 

2,482 

76 

1,137 

49 

681 

.S^jg.7 

163-938 

6,592 

1,325 

34,644 

34,895 

1.280 

11,479 

27,438 

6,736 

411,476 

245,022 

6,724 

70,032 

3,762 

76 

12,616 

27,487 

169,703 

304.379 

47,482 

110,348 

59 

11,088 

236 

100,787 

62,581 

6,584 

97,076 

170 

302 

1,469 

7,868 

6,686 

3,919 

1,554 

1,365 

14,508 

474,082 

157.830 

11,147 

236 

163,368 

103,660 

472 

1,469 

14,554 

5.473 

15,873 

16,867 

345,147 

22/040 

165,840 

57 

9,209 

16,852 

322 

7,482 

55 

102.800 

159 

64 

4,188 

16,717 

1,337 

18,155 

l4l 

6,596 

362,014 

177,880 

9,266 

16,852 

7,804 

102.855 

159 

64 

20,905 

1,337 

18,155 

6,737 

3,702 

20,975 

1,780 

8,573 

956 

.. 

488 

146 

9,728 

.. 

17 

1,271 

3,639 

.. 

79 

24,677 

8*353 

22L. 

488 

9,874 

17_ 

4*91° 

639,471 

1,087,706 


311,640 

;*??■, 


248 

38,836 


3,471 

16,311 


285,762  11,118 

139,437  273.282 


2,865 

1,819 


1,805 


16,280 
■ i&im 


_it322_ 


3,968 

47,147 


2,314 

28,871 


1-727,177 


838,201 

424,285 


485,063 

222.285 


2,902 

46,156 


4,921 

23_ 


206,267 
-1L?81  . 


110,692 

89,214 


3,235 

P2P 


6,398 


55,368 

1,337  ; 

?i,n? 

31,185 

6,535 

7,168 

818 

2,492 

1,023 
■ h®* 

10,347 

12,942 

1,262,486 


1,356,194 

720,748 


739,607 

_!gp_4.7i.. 


3,684 
61, 114 


14,937 

17,003 


244,248 

199,906  . 

3.457 

6,398 

13,703 

3,310 

6,315 

459,294 

68,768 

6,888 

30,474 

7,137 

15,660 

2,866 

48,514 

-JZIjSS? 

2L_ 

„gusg*— 

13,867 

2,610 

6,879 

-iLm. 


596,484 

411,856 


349,698 

164,455 


900 

26,884 


31,940 

507,808 

296,767 

6,915  30,474 

28.721 

29,527 

5,476 

25,438 

174,586 

20,440 

7,770  25,340 

8,779 

6,247 

204 

2,420 

IQ-gji  ■ 

18, 180 

-i4.i., .m.- 

59° 

12,645 

26,137  .. 

20S_ 

10,910 

2,790,859 


1,574,368 

696,211 


27,784 

10,271 

192,766 

161,718 

7,770 

25,930 

21,424 

7,486 

19,858 

840,147 

199,900 

17,893 

62,212 

22,451 

134.154 

27,807 

104,675 

458,491 

249 

590 

41,397 

22,725 

42.496 


4,173  19,646 

8,408  42,411 


4,347,748 


47,665  944,622  658,391  18,142  62,802 


West: 

Pacific  Northwest: 

Douglas -fir  subregion: 

Softwood  1,830,8 Of  1,352,524  171,202  1,674  249,857  14,282  4,234  9,952  935  ••  154  25,993 

Hardvood  7.891 2,868 „ 4,244  682 „ 3 1 ~ .. 60_ 


254,101  14,964  4,234  9,952 


Pine  subregion: 
Softwood 
Hardwood 

Total 

Total,  Pacific  Northwest: 
Softwood 
Hardwood 

Total 


320,645 

20 

304,354 

2,l4l 

6,066 

20 

3,143 

2,179 

2,175 

422 

165 

320,665 

304,354 

2,l4l 

6,086 

3,143 

2,179 

2,175 

422 

165 

2,151,452 

7,911 

1,656,878 

2,868 

173,343 

1,674 

255,923 

4,264 

17,425 

682 

4,234 

12,131 

3,U0 

37 

576 

26,158 

60 

2,159,363 

1,659,746 

1,674 

260,187 

18,107 

4,234 

12,1^1 



u. 

26,218 
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l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture,  Volumes  refer  to  stem)  iDside  bark  aDd  the  net  board-foot  volume  of  the  savlog  portion  of  live  savtlmber 

growing  stock  inventory  and  are  in  cubic  feet  roundwood  excluding  bark  and  in  board  trees  (from  stump  to  merchantable  top)  cut  or  killed  in  logging  and  converted  to  timber 

feet  log  scale,  International  l/4-inch  rule,  and  represent  the  net  cubic-foot  volume  products  or  left  as  logging  residues. 

of  live  savtlmber  and  poletimber  trees  from  stump  to  minimum  4.0-inch  top  (of  central  2 / Includes  box  and  shingle  bolts,  excelsior  bolts,  turnery,  dimension  and  handle 

stock,  chemical  wood,  and  other  such  products. 
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Table  44.  - -Timber  cut  for  all  products  from  live  oavtlmber  and  growing  stock  on  commercial  forest  land  In  the  United  States  «nd 
Coastal  Alaska,  by  section  and  region  of  origin , and  by  softwoods  aryl  hardwoods,  19 


Section 

Growing  stock 

Live  savtimber 

and  region 

\ Total 

‘ Softwood  * 

Hardwood 

Total 

Softwood 

* Hardwood 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

bd.  ft. 

cu.  ft. 

bd.  ft. 

cu.  ft. 

bd.  ft. 

North: 

New  England 

500,218 

361,082 

139,136 

385,742 

1,768,456 

306,677 

1,380,918 

79,065 

387,538 

Kiddle  Atlantic 

469,299 

129,504 

339,795 

362,753 

1,794,916 

107,816 

507,531 

254,937 

1,287,385 

Lake  States 

537,170 

188,566 

348,604 

266,389 

1,240,407 

82,937 

383,959 

183,452 

856,448 

Central 

405, 1U2 

16,911 

388,231 

292,977 

1,808,970 

13,030 

85,456 

279,947 

1,723,514 

Plains 

28,104 

3,960 

24,144 

18,376 

93,532 

2,303 

12,239 

16,073 

81,293 

Total 

J-j i?3g., 333  . 

700,023 

1,326,237 

6,706,281 

Sg/Iii. 

2.370,103 

813.474 

4*336,178 

South: 

South  Atlantic 

1,454,948 

915,856 

539,092 

1,148,291 

5,352,165 

710,652 

3,359,933 

437,639 

1,992,232 

Southeast 

2,405,459 

1,479,153 

926,306 

1,928,963 

9,411,186 

1,152,356 

5,724,120 

776,607 

3,687,066 

West  Gulf 

1,192,846 

651,101 

541,745 

.963,319 

4,835,211 

501,938 

2,636,377 

46l,38l 

2,198,834 

Total 

5,053,253 

3,o46,iio 

2.007,143 

4,040,573 

19,598,562 

- 2/3.64,946 

11,720,430 

1*675,627  . 

7,878,132 

West: 

Pacific  Northwest: 

Douglas -fir  subregion 

2,031,275 

2,022,525 

8,750 

2,017,837 

12,220,815 

2,009,266 

12,169,523 

8,571 

51,292 

Pine  subregion 

359 ,271 

359,249 

22 

356,071 

2,049,861 

356,049 

2,049,718 

22 

143 

Total 

2j  390, .546 

2,381,774 

8,772 

2,372,908 

14,270^676 

2,365,315 

14,219,241 

8*593 

51*435 

California 

931,536 

920,389 

11,147 

923,881 

5,724,198 

915,314 

5,704,180 

8,567 

20,018 

Northern  Rocky  Mountain 

329,093 

327,836 

1,257 

301,915 

1,899,016 

301,531 

1,896,823 

384 

2,193 

Southern  Rocky  Mountain 

100,040 

98,587 

1,453 

89,737 

555,004 

68,647 

548,993 

1,090 

6,011 

Total 

3,751,215 

3,728,586 

22,629 

3,689,441 

22,448,894 

3,670,807 

22,369,237 

18.634 

79,657 

Continental  United  States 

10,744,401 

7,474,719 

3,269,682 

9,056,251 

48,753,737 

6,548,516 

36,459,770 

2,507*735 

12,293,967 

Coastal  Alaska 

12,372 

12,372 

12,156 

86,092 

12,156 

86,092 

. . 

All  regions 

10.756,773 

7,487,091 

3,269,682 

9,068,407 

48,839,829 

6,560,672 

36,545,862 

2,507,735 

1 2*.2??*S6l 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  net  cubic  foot  volume  of  live  savtimber  and  poletimber  trees  from 

Estimates  of  timber  cut  Include  logging  residues  as  well  as  growing  stump  to  minimum  4£-inch  top  (of  central  stem)  Inside  bark  and 

stock  material  removed  as  timber  products.  Volumes  refer  to  growing  the  net  board  foot  volume  of  the  eavlog  portion  of  live  savtimber 

stock  inventory  and  are  in  cubic  feet  roundwood  excluding  bark  and  in  trees  (from  stump  to  merchantable  top)  cut  or  killed  in  logging, 

board  feet  log  scale,  International  l/4-inch  rule  and  represent  the 
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Table  47 . —Timber  cut  for  all  products  from  live  savtimber  on  cccsnerclal  forest  land  in  Eastern  United  States 
by  epeclea  group  and  by  section  and  region  of  origin,  1952-' 
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Table  49  .--Timber  cut  from  growing,  stock  on  commercial  forest  land  in  the  United  States  and  Coastal  Alaska,  by  product, 
section  and  region  of  origin,  and  by  softwoods  and  hardwoods,  1 952^ 


Section,  region, 
and 

species  group 

: Total, 

: all 

: products 

Sawlogs 
(for  lumber, 
etc. ) 

Veneer  : 
logs  and  : 
bolts  : 

Cooperage 
logs  and 
bolts 

Pulp wood  : 

Fuel wood  : 

Piling 

Poles 

: Posts  : 

: ( round  and : 
: split)  : 

Hewn 

ties 

Mine 

timbers 

(round) 

Other^/ 

North: 

New  England: 
Softwood 
Hardwood 

Thousand 
cru.  ft. 

361,082 

139,136 

Thousand 
cu.  ft. 

199,400 

58,046 

Thousand 
cu.  ft. 

13,740 

Thousand 
cu.  ft. 

3,624 

110 

Thousand 
cu.  ft. 

153,380 

36,038 

Thousand 
cu.  ft. 

2,245 

29,412 

Thousand 
cu.  ft. 

223 

83 

Thousand 
cu.  ft. 

184 

Thousand 
cu.  ft . 

1,875 

587 

Thousand 
cu.  ft. 

Thousand 
cu.  ft. 

Thousand 
cu.  ft. 

151 

1,120 

Total 

. . 500,218 

257,446 

13.740 

3,734 

189. 4i8 

31,657 

306 

184 

2,462 

1,271 

Middle  Atlantic: 
Softwood 
Hardwood 

129,504 

339,795 

86,331 

208,625 

160 

- -8,369 

1,785 

36,156 
. 36,213 

2,162 

35,242 

2,710 

1,485 

82 

I, 151 

II, 566 

53 

28,747 

699 

7,763 

Total 

469,299 

294,956 

8,529 

1,785 

72,369 

37,404 

4,195 

82 

12,717 

28,800 

8,462 

Lake  States: 
Softwood 
Hardwood 

188,566 

348,604 

55,621 

189,061 

73 

13,932 

298 

108,846 

70,035 

6,670 

97,792 

230 

4o4 

1,831 

8,839 

7,517 

4,662 

2,072 

1,794 

17,493 

Total 

537,170 

194,682 

14,005 

298 

178,881 

104,462 

634 

1,831 

16,356 

6,734 

19,287 

Central : 
Softwood 
Hardwood 

16,911 

388,231 

12,084 

202,327 

57 

11,338 

20,290 

322 

7,482 

55 

102,800 

169 

64 

4,188 

16,717 

1,645 

18,155 

l4l 

7,308 

Total 

405,142 

214 .411 

11,395 

20,290 

7»8o4 

102.855 

169 

64 

20,905 

1,645 

18,155 

7,449 

Plains: 

Softwood 

Hardwood 

3,960 

24,144 

1,975 

8,937 

1,294 

497 

148 

9,983 

18 

1,322 

3,823 

107 

Total 

28,104 

10,912 

1,294 

497 

10,131 

18 

5,145 

107 

Total,  North: 
Softwood 
Hardwood 

700,023 

1,239,910 

355,411 

616,996 

290 
. 48,673 

3,624 

22,483 

299,201 

149,768 

11,280 

275,229 

3,163 

2,l4l 

2,179 

17,375 

40,210 

1,645 

4,715 

48,974 

2,785 

33,791 

Total 

1,939,933 

972,407 

48,963 

26,107 

448,969 

286,509 

5,304 

2,179 

57,585 

1,645 

53,689 

36,576 

South: 

South  Atlantic: 
Softwood 
Hardwood 

915,856 

539,092 

553,885 

309.477 

3,902 

65,668 

5,71^ 

862 

207,520 

38,100 

112,711 

90,800 

3,795 

260 

7,378 

6,535 

7,168 

1,158 

4,047 

1,044 

6,086 

12,214 

16,624 

Total 

1,454,948 

863,362 

69,570 

6,576 

245,620 

203,511 

4,055 

7,378 

13,703 

5,205 

7,130 

28,838 

Southeast: 

Softwood 

Hardwood 

1,479,153 

926,306 

835,391 

435,449 

4,494 

87.662 

16,937 

29,692 

464,547 

53,917 

73,976 

241,966 

8,098 

27 

35,600 

7,302 

21,584 

22,098 

24,488 

3,067 

2,610 

7,643 

28,911 

Total 

2,405,459 

1,270.840 

92,156 

46,629 

518,464 

315,942 

8,125 

"35,600 

28,886 

46,586 

5,677 

36,554 

West  Gulf: 
Softwood 
Hardwood 

651,101 

541,745 

390,018 

232,261 

948 

38,949 

22,736 

177,851 

20,527 

22,967 

150,645 

9,139 

29,807 

590 

9,110 

12,645 

8,505 

46,567 

304 

506 

2,452 

16,319 

Total 

1,192,846 

622,279 

39,897 

22,736 

198,378 

173,612 

9,139 

30,397 

21,755 

55,072 

810 

18,771 

Total,  South: 
Softwood 
Hardwood 

3,046,110 

2,007,143 

1,779,294 

977.187 

9,344 

192,279 

22,651 

53,290 

849,918 

112,544 

209,654 

483,411 

21,032 

287 

72,785 

590 

22,947 

41,397 

31,761 

75,102 

4,415 

9,202 

22,309 

61,854 

Total 

5,053,253 

2,756,481 

201,623 

75,941 

962,462 

693,065 

21,319 

73,375 

64,344 

106,863 

13,617 

84,163 

West: 

Pacific  Northwest: 

Douglas -fir  subregion: 
Softwood 
Hardwood 

2,022,525 

8,750 

1,492,797 

3,176 

188,958 

1,842 

277,236 

4,715 

15,799 

753 

4,676 

11,133 

1,033 

40 

172 

28,879 

66 

Total 

2,031,275 

1,495,973 

188,958 

1,842 

281.951 

16,552 

4,676 

11,133 

1,073 

172 

28,945 

Pine  subregion: 
Softwood 
Hardwood 

359,249 

22 

340,995 

2,398 

6,798 

22 

3,522 

2,442 

2,436 

473 

185 

Total 

359,271 

340,995 

2,398 

6,820 

3,522 

2,442 

2,436 

473 

185 

Total,  Pacific  Northwest: 
Softwood 
Hardwood 

2,381,774 

8,772 

1,833,792 

3,176 

191,356 

1,842 

284,034 

4,737 

19,321 

753 

4,676 

13,575 

3,469 

40 

645 

29,064 

66 

Total 

2,390,546 

1,836,968 

-jadg- 

1,842 

288,771 

20,074 

4,676 

13,575 

3,509 

645 

29,130 

76 
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-Timber  cut  from  growing  stock  on  commercial  foreot  l&pd  in  Eastern  United  States , by  product 
by  section  and  region  of  origin,  and  by  softwoods  and  hardwoods,  1952=^ 
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Total 67.906  36.602 2.670 1,088 13.229 9.355 2J2 22£ 2i§ l.**90 184 1,135 

1/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Estimates  of  timber  cut  refer  2 / Includes  box  and  shingle  bolts,  excelsior  bolts,  turnery,  dimension  and 

growing  stock  inventory  and  include  logging  residues  as  well  as  growing  stock  material  removed  handle  stock,  chemical  wood  aod  other  such  products, 

timber  products.  Volumes  are  in  standard  cords  (128  cu,  ft.)  including  bark,  2/  L®80  than  0.5  thousand  cords. 
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Table  51  • — Timber  exit  for  all  products  from  growing  stock  an  commercial  forest  land  In  Eastern  United  States , 
by  species  group,  and  by  section  and  region  of  origin. 


VOUJME  IN  CUBIC  FEET 


Specie 8 group 

; Total, 
; East 

North 

South 

Total 

New  : 

England  : 

Middle  : 
Atlantic  : 

Lake 

States 

Central 

: Plains 

Total 

South 

Atlantic 

Sort  beast 

: West 

: Gulf 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

Softwoods : 

White,  red,  and  Jack  pine 

256,760 

247,828 

152,790 

30,703 

64,222 

113 

8,932 

6,341 

2,591 

Southern  yellow  pine 

3,028,932 

68,290 

2,231 

53,693 

10,043 

2,323 

2,960,642 

883,717 

1,438,227 

638,698 

Spruce-fir 

21*2,855 

242,801 

156,643 

17,553 

68,605 

54 

54 

Other  softwoods 

217,567 

l4l , 085 

49,418 

27,555 

55,739 

6,755 

1,618 

76,482 

25,744 

38,335 

12,403 

Total , softwoods 

3,746,111* 

700,004 

361,082 

129,504 

188,566 

16,911 

3,941 

3,046,110 

915,856 

1,479,153 

651,101 

Hardwoods : 

Yellow-poplar 

216,683 

35,147 

212 

18,551 

16,384 

181,536 

90,870 

89,644 

1,022 

Other  soft  hardwoods 

1,055,556 

322,090 

37,964 

55,499 

168,313 

53,297 

7,017 

733,466 

175,882 

360.193 

197,391 

Total 

1,272,239 

357,237 

38,176 

74,050 

168,313 

69,681 

7,017 

...915,002 

266,752 

449,837 

198,413 

Oak 

1,292,415 

407,373 

17,278 

132,130 

59,041 

189,510 

9,4l4 

885,042 

236,853 

376,516 

271,673 

Beech-yellow  birch-hard  maple 

324,787 

299,501 

79,610 

97,301 

90,485 

32,092 

13 

25,286 

4,797 

16,546 

3,943 

Other  hard  hardwoods 

357,477 

175.664 

4,072 

36,314 

30,765 

96,948 

7.565 

181,813 

30,690 

83,407 

67,716 

Total 

1,974,679 

882,538 

100,960 

265,745 

180,291 

318,550 

16,992 

1,092,141 

272,340 

476,469 

343,332 

Total,  hardwoods 

J,246,9l8 

1.239,775 

139,136 

339,795 

348,604 

388,231 

24,009 

2,007,143 

. 539,092 

926,306 

541,745 

All  species 

6,993,032 

1,939,779 

500,216 

469,299 

537,170 

405.142 

27,950 

5,053,253 

1,454,948 

2,405,459 

1.192.846 

VOLUME  IN 

CORDS 

Thousand 

Thousand 

Thousand 

Tiiousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

Thousand 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

cords 

Softwoods : 

White,  red,  and  Jack  pine 

3,212 

3,098 

1,910 

383 

803 

1 

114 

80 

3* 

Southern  yellow  pine 

40,242 

873 

28 

674 

139 

32 

39,369 

11,715 

19,140 

8,514 

Spruce-fir 

3,034 

3,033 

1,958 

219 

856 

1 

1 

Other  softwoods 

2.776 

1,781 

616 

345 

698 

103 

20 

995 

332 

496 

167 

Total,  softwoods 

49,264 

8,785 

4,512 

1,621 

2,357 

243 

52 

40,479 

12,128 

19,670 

8.681 

Hardwoods: 

Yellow-poplar 

2,820 

443 

2 

233 

208 

2,377 

1,127 

1,235 

15 

Other  soft  hardwoods 

14,104 

4,062 

474 

693 

2,104 

696 

95 

10,042 

2,235 

4,947 

2,860 

Total 

16,924 

4,505 

476 

926 

2,104 

904 

95 

12,419 

3,362 

6.162 

2,875 

Oak 

17,438 

5,300 

21 6 

1,653 

738 

2,562 

131 

12,138 

3,092 

5,212 

3,834 

Beech-yellow  birch- hard  maple 

4,106 

3,750 

995 

1,216 

1,130 

1*09 

356 

60 

239 

57 

Other  hard  hardwoods 

4,975 

2,461 

48 

454 

382 

1,468 

109 

2,514 

389 

1,164 

961 

Total 

11,511 

1,259 

3,323 

2,250 

4,439 

240 

15.008 

3,541 

6,615 

4,852 

Total,  hardwoods 

43,^0 

16,016 

1,735 

4,249 

4,354 

5.343 

335 

27.427 

6,903 

12,797 

7,727 

All  species 

32*707 

24,801 

6.247 

5,870 

6,711 

5,586 

387 

67,906 

WSl- 

32,467 

16,408 

1 / Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Estimates  cubic  feet  round wood  excluding  bark  and  in  standard  cords  (128  cu.  ft.) 

of  timber  cut  refer  to  growing  stock  Inventory  and  include  logging  residues  as  including  bark, 

well  as  growing  stock  material  removed  as  timber  products.  Volumes  are  In 
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l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  logging  residues  as  well  as  growing  stock  material  removed  as 

Estimates  of  timber  cut  refer  to  growing  stock  inventory  and  include  timber  products.  Volumes  are  in  cubic  feet  round wood  excluding 


Table  53  .--Total  volume  of  plant  residues  produced  in  the  United  States  and  Coastal  Alaska  from  primary  manufacturing, 
by  Industry,  kind  of  material,  and  by  section  and  region,  _J25Sr/ 
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1/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Plant  residues  include  only  the  material  generally  suitable  for  chipping.  Fine  residues  include  sawdust,  shaviDgs,  veneer  clippings, 

material  left  over  from  converting  logs,  bolts,  and  other  round  timbers  to  the  primary  product  such  vood  substance  removed  in  barking,  screenings,  and  other  material  generally  too  small  for  chipping, 

as  lumber,  veneer,  pulp  etc.  and  residues  from  planing  mills  integrated  with  sawmills  whether  or  not  2 / Includes  shingle  mills,  box  board,  small  dimension,  turnery  and  excelsior  plants,  and  other 

the  material  is  subsequently  burned  as  fuel,  chipped  for  pulp  or  used  for  various  other  purposes.  similar  establishments  utilizing  roundwood. 

Coarse  residues  include  slabs,  edgings,  trimmings,  miscuts,  veneer  cores,  cull  pieces,  and  other 
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Table  56. — Comparison  of  net  annual  growth  with  timber  cut  from  growing  stock  and  live  sawtimber  on 
commercial  forest  land  in  the  United  States  and  Coastal  Alaska,  by  species  group,  1952— ^ 


: Growing  stock 

Sawtimber 

Species  group 

: Timber 

: cut 

: Growth  : 

: i/  : 

Relation  of 
growth  to 
timber  cut 

Timber 

cut 

Growth 

2/ 

Relation  of 
growth  to 
timber  cut 

Million 

Million 

Percent 

Million 

Million 

Percent 

Eastern  species: 

Softwoods : 

White,  red,  and  jack  pine 

cu.  ft. 

257 

cu.  ft. 
270 

105 

bd.  ft. 
972 

bd.  ft. 
906 

93 

Southern  yellow  pines 

3,029 

3,483 

115 

11,610 

14,155 

122 

Spruce  and  fir 

243 

291 

120 

668 

742 

111 

Other  softwoods 

21? 

341 

157 

841 

1,167 

139 

Total  softwoods 

3,746 

4,385 

117 

14,091 

16,970 

120 

Hardwoods : 

Soft  hardwoods: 
Yellow-poplar 

217 

289 

133 

988 

948 

96 

Other  soft  hardwoods 

1,055 

2,290 

217 

3,892 

6,o4i 

155 

Total 

1,272 

2,579 

203 

4,880 

6,989 

143 

Hard  hardwoods: 
Oaks 

1,292 

2,478 

192 

4,894 

7,316 

149 

Beech,  yellow  birch,  bard  maple 

325 

718 

221 

1,290 

1,877 

146 

Other  lard  hardwoods 

358 

1,306 

365 

1,150 

2,939 

256 

Total 

1,975 

4,502 

228 

7,334 

12,132 

165 

Total  hardwoods 

3,247 

1,081 

218 

12,214 

19,121 

156 

Total,  eastern  species 

6,993 

11,466 

164 

26,305 

36,091 

137 

Western  species: 

Softwoods : 

Dougla8-fir  - , 

Ponderosa  and  Jeffrey  pine^' 

1,966 

902 

46 

11,962 

4,431 

37 

605 

479 

79 

3,603 

l,84l 

51 

Western  hemlock 

377 

237 

63 

2,225 

1,038 

47 

White  and  sugar  pine 

97 

100 

103 

609 

535 

88 

Redwood 

163 

77 

47 

987 

396 

4o 

Other  softwoods 

__533 

833 

156 

3,069 

2,800 

91 

Total  softwoods 

3,7^1 

2,628 

70 

22,455 

ll,04l 

49 

Hardwoods 

23 

149 

648 

80 

265 

327 

Total,  western  species 

3,764 

. ..  2,777 

74 

22,535  . 

11,306 

. 50  . 

All  softwoods 

7,487 

7,013 

94 

36,546 

28,011 

77 

All  hardwoods 

3,270 

7,230 

221 

12,294 

19,386 

158 

All  species 

10,757 

14,243 

132 

48,840 

47,397 

n 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of 
Agriculture.  Growing  stock  volumes  are  in  net  cubic  feet 
excluding  bark.  Sawtimber  volumes  are  in  net  board  feet 
log  scale.  International  l/4-Inch  rule.  Timber  cut  refers 
to  net  inventory  volume  cut  or  killed  in  logging  and  con- 
verted to  timber  products  or  left  as  logging  residues. 

2/  The  considerable  excess  of  cut  over  growth  for 
most  western  softwoods  is  not  entirely  due  to  overcutting. 
Growth  is  at  a low  level  partly  because  40  percent  of  the 
commercial  forest  area  consists  of  old-growth  timber. 


which  contributes  little  to  net  annual  growth. 

3/  Estimates  of  net  growth  for  ponderosa 
and  Jeffrey  pine  exclude  4 million  cubic  feet 
and  16  million  board  feet  of  ponderosa  pine 
in  the  Plains  Region  and  combined  here  with 
other  eastern  softwoods.  Total  net  annual 
growth  of  ponderosa  and  Jeffrey  pine  in  the 
United  States  is  483  million  cubic  feet  and 
1,857  million  board  feet. 
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Table  57- — Comparison  of  net  annual  growth  with  timber  cut  from  live  eawtimber  on  commercial  forest  land  ii 

1 the 

United 

States  and  Coastal 

Alaska,  by  softwoods  and 

hardwoods 

, ana  by  section  and  region,  1952^ 

t 

All  species 

Softwood 

Hardwood 

Section  and  region  : 

Timber 

cut 

: Growth 

Halation  of 
growth  to 
timber  cut 

Timber  : 
cut  : 

Growth  : 
£ / : 

Belation  of 
growth  to 
timber  cut 

Timber 

cut 

Growth  : 

Relation  of 
growth  to 
timber  cut 

Million 
bd.  ft. 

Million 
bd.  ft. 

Percent 

Million 
bd.  ft. 

Million 
bd.  ft. 

Percent 

Million 
bd.  ft. 

Million 
bd.  ft. 

Percent 

North: 

New  England 

1,766 

1,857 

105 

1,381 

914 

66 

387 

943 

244 

Middle  Atlantic 

1,795 

3,l60 

176 

508 

470 

92 

1,287 

2,690 

209 

Lake  States 

1,240 

2,693 

217 

384 

602 

209 

856 

1,891 

221 

Central 

1,809 

3,963 

219 

85 

249 

293 

1,724 

3,714 

215 

Plains 

94 

401 

426 

12 

40 

333 

82 

361 

440 

Total 

6,706 

12,074 

180 

gi2I?_ 

-?>7? 

104 

4,336 

2i322_ 

221 

South: 

South  Atlantic 

5,352 

6,880 

128 

3,360 

3,670 

109 

1,992 

3,210 

161 

Southeast 

9,4ll 

10,035 

107 

5,724 

6,679 

117 

3,687 

3,356 

91 

West  Gulf 

M3_6. 

7,102 

147 

2,637 

4,146 

157 

2,199 

2,956 

134 

Total 

JfrffSL. 

24,017 

122 

— - 

124 

ZzM-. 

9,522 

121 

West: 

Pacific  Northwest: 

Douglas-fir  subregion 

12,221 

5,1^9 

42 

12,169 

5,010 

4l 

52 

139 

267 

Pine  subregion 

2,050 

828 

40 

2,050 

824 

40 

(3/) 

4 

.. 

Total 

14,271 

5,977 

42 

14,219 

5,834 

4l 

52 

143 

275 

California 

5,724 

2,939 

51 

5,704 

2,895 

51 

20 

44 

220 

Northern  Becky  Mountain 

1,899 

1,534 

81 

1,897 

1,508 

79 

2 

26 

1,300 

Southern  Rocky  Mountain 

555 

728 

131 

549 

677 

123 

6 

51 

850 

Total 

22,449 

11,178 

50 

22,369 

10,914 

49 

8o 

264 

330 

Continental  United  States 

48,754 

47,269 

97 

36,460 

27,884 

76 

12,294 

19,385 

158 

Coastal  Alaska 

86 

128 

149 

86 

127 

148 

m 0 

.1 

. , 

All  regions 

48,840 

47,397 

22 

36,546 

28,011 

77 

12,294 

19,386 

158 

1 / Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture. 
Volumes  are  in  net  board  feet  log  scale.  International  l/4-inch  rule. 
Timber  cut  refers  to  net  inventory  volume  cut  or  killed  in  logging 
and  converted  to  timber  products  or  left  as  logging  residues. 

2 / Tbe  considerable  excess  of  cut  over  growth  for  most  western 
softwoods  is  not  entirely  due  to  overcutting.  Growth  is  at  a low 


level  partly  because  40  percent  of  the  commercial 
forest  area  consists  of  old-growth  timber  which  con- 
tributes little  to  net  annual  growth. 

j \J  Less  than  0.5  million  board  feet. 
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1/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Volumes  are  in  not  board  feet  2/  Less  tfcan  0.5  million  board  feet, 

log  scale,  International  l/U-inch  rule.  Timber  cut  refers  to  cat  inventory  volume  cut  or  tilled  Bet  growth  of  ponderoea  pine.  Total,  net  growth  of  p order osa  and  Jeffrey  pina  in  the  United 

in  logging  and  converted  to  timber  products  or  left  as  logging  residues . Statee  ie  1,857  million  board  feet  including  16  million  board  feet  in  the  Plains  Region. 
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Table  59  • “ “Comparison  of  net  annual  growth  with  timber  cut  from  live  eavtimber  on  commercial  forest  land  in  Western 
United  States  and  Coastal  Alaska,  by  species  group,  and  by  section  and  region,  19522^ 


Section  and  region  : 

Total, 

all 

6pecie3 

Total  : Douglas - 
: fir 

Ponderosa  : 
and  : 

Jeffrey  nine  : 

Western  : 
hemlock  : 

White 
and  sugar 
pine 

: Redwood 

Other 

softwoods 

Hardwoods 

West: 

Pacific  Northwest: 

Douglas -fir  subregion: 
Timber  cut  

million  bd.  ft. 

12,221 

12,169 

8,827 

1*9 

2,172 

23 

998 

52 

Growth 

do. 

5,1*9 

5,010 

3,022 

57 

911 

98 

922 

139 

Relation  of  growth 
to  cut  

percent 

42 

4l 

3* 

38 

42 

*26 

92 

267 

Pine  subregion: 

Timber  cut  , . . . . 

million  bd.  ft. 

2,050 

2,050 

3 66 

1,3*8 

21 

4o 

275 

(2/) 

4 

Growth  

do. 

828 

82* 

171 

*39 

20 

21 

173 

Relation  of  growth 
to  cut  

percent 

4o 

40 

*7 

32 

95 

52 

63 

Total 

Timber  cut  . . . . 
Growth^/  

million  bd.  ft. 

1*,271 

1*,219 

9,193 

1,*97 

2,193 

63 

1,273 

52 

do. 

5,977 

5,83* 

3,193 

*96 

931 

113 

1,095 

1*3 

Relation  of  growth 
to  cut  

percent 

42 

4l 

35 

33 

42 

189 

86 

275 

California : 

Timber  cut  

million  bd.  ft. 

5,7a* 

5,70* 

2,333 

1,27* 

2 

32* 

987 

78* 

20 

Growth  

do. 

2,939 

2,895 

787 

553 

9 

207 

396 

9*3 

ft 

Relation  of  growth 
to  cut  

percent 

51 

51 

3* 

*3 

*50 

6* 

40 

120 

220 

Northern  Rocky  Mountain: 

Timber  cut  

million  bd.  ft. 

1,899 

1,897 

393 

*75 

9 

222 

798 

2 

Growth 

do. 

1,53* 

1,503 

388 

368 

27 

209 

516 

26 

Relation  of  growth 
to  cut  

percent 

81 

79 

99 

77 

300 

9* 

65 

1,300 

Southern  Rocky  Mountain: 

Timber  cut  

million  bd.  ft. 

555 

5*9 

*3 

357 

. . 

. . 

1*9 

6 

Growth 

do. 

728 

677 

63 

*2* 

. . 

190 

51 

Relation  of  growth 
to  cut  

percent 

131 

123 

1*6 

119 

.. 

128 

850 

Total,  Nest: 

Timber  cut  

million  bd.  ft. 

22.4*9 

22,369 

11,962 

, 3,603 

2,20* 

60s 

987 

3,00* 

80 

Growth  

do. 

11,178 

10,91* 

*,*31 

96 7 

535 

396 

2,74* 

26* 

Relation  of  growth 

to  cut  

percent 

50 

*9 

37 

51 

** 

68 

4o 

91 

330 

Coastal  Alaska: 

Timber  cut  

million  bd.  ft. 

86 

86 

21 

. . 

65 

Growth 

do. 

128 

127 

71 

56 

1 

Relation  of  growth 

to  cut  

percent 

1*9 

1*8 

338 

86 

Total  western  U.  S.  and  Coastal  Alaska: 
Timber  cut million  bd.  ft. 

22,535 

22, *55 

11,982 

j,  ,3,603 
^1,8*1 

2,225 

609 

987 

3,069 

80 

Growth  

do. 

11,306 

11,0*1 

*,*31 

1,038 

535 

396 

2,800 

2o5 

Relation  of  growth 

to  cut  

percent 

50 

*2 

37 

51 

*7 

88 

4o 

91 

331 

Prepared  by  forest 

Service,  U.  S.  Department  of  Agriculture. 

to  overcutting 

. Growth 

is  at  a low  level  partly  because 

a can- 

Volumes  are  in  net  beard  feet  log  scale.  International 

1/4 -inch  rule. 

paratively  high  proportion  of  the 

commercial 

forest  area 

consists 

Timber  cut  refers  to  net  inventory  volume  cut 

or  killed 

in  logging 

of  old -growth  timber  which  contributes  little 

to  net  annual 

and  converted  to  timber  products  or  left  aa  logging  residues. 

2/  Less  than  0.5  million  board  feet. 

3/  The  considerable  excess  of  cut  over  grovrbh  for  the  principal 
softwoods  in  the  Pacific  Northwest  and  California  is  not  entirely  due 


growth. 

bj  Excludes  l6  million  board  feet  net  growth  of  ponderosa 
pine  in  the  Plains  Region.  Total  net  growth  of  ponderosa  and 
Jeffrey  pine  in  the  United  States  is  1,857  million  beard  feet. 
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Table 


6o*  --Comparison  of  net  annual  growth  with  timber  cut  from  growing  stock  on  conanercial  forest  land  in  t. 
United  States  and  Coastal  Alaska,  by  softwoods  and  hardwoods,  and  by  section  and  region,  19 


All  species 

Softwood 

Hardwood 

Section  and  region 

: Timber 

: cut 

Growth 

Relation  of 
growth  to 
timber  cut 

Timber 

cut 

Growth  : 

IL L 

Relation  of 
growth  to 
timber  cut 

Timber 

cut 

Growth 

Relation  of 
growth  to 
timber  cut 

North: 

Million 
cu.  ft. 

Million 
cu.  ft. 

Percent 

Million 
cu.  ft. 

Million 

CU.  ft. 

Percent 

Million 
cu.  ft. 

Million 
cu.  ft. 

Percent 

New  England 

500 

878 

176 

361 

291 

81 

139 

587 

422 

Middle  Atlantic 

470 

1,357 

289 

130 

156 

130 

340 

1,201 

353 

Lake  States 

537 

1,180 

220 

188 

319 

170 

349 

861 

247 

Central 

405 

1,128 

278 

17 

46 

270 

388 

1,082 

279 

Plains 

28 

116 

4l4 

4 

9 

225 

24 

107 

446 

Total 

1,940 

4,659 

240 

700 

821 

117 

1,240 

3.838 

310 

South: 

South  Atlantic 
Southeast 
West  Gulf 
Total 
West: 

Pacific  Northwest: 


Douglas -fir  subregion 

2,031 

998 

49 

2,022 

943 

47 

9 

55 

6ll 

Pine  subregion 

359 

329 

92 

359 

329 

92 

(3/) 

Total 

2,390 

1,327 

55 

2,381 

1,272 

53 

9 

55 

611 

California 

932 

595 

64 

921 

539 

59 

11 

56 

509 

Northern  Rocky  Mountain 

329 

603 

183 

328 

591 

180 

1 

12 

1,200 

Southern  Rocky  Mountain 

100 

220 

220 

98 

194 

198 

2 

26 

1,300 

Total 

3,751 

2,745 

73 

3,728 

2,596 

70 

23 

149 

648 

Continental  United  States 

10,744 

14,211 

132 

7,474 

6,981 

93 

3,270 

7,230 

221 

Coastal  Alaska 

13 

32 

246 

13 

32 

246 

(3/) 

All  regions 

10,757 

14,243 

132 

7 ,487 

7,013 

_ 9-4 

3,270 

. 7*230.. „ 

221 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Growth  is  at  a low  level  partly  because  a comparatively 

Volumes  are  in  net  cubic  feet  excluding  bark.  Timber  cut  refers  to  high  proportion  of  the  commercial  forest  area  consists 

net  inventory  volume  cut  or  killed  in  logging  and  converted  to  of  old-growth  timber  which  contributes  little  to  net 

timber  products  or  left  as  logging  residues.  annual  growth. 

2/  The  considerable  excess  of  cut  over  growth  in  the  Pacific  3 / Less  than  0.5  million  cubic  feet. 

Northwest  and  California  is  not  entirely  due  to  overcutting. 


1,455 

1,908 

131 

916 

969 

106 

539 

939 

174 

2,405 

3,056 

127 

1,479 

1,714 

ll6 

926 

1,342 

145 

1,193 

1,843 

154 

651 

881 

135 

542 

962 

177 

5,°53.  . 

6,607 

135 

3,046 

3,564 

117 

2,007 

?,243 

162 

89 


Table  61. — Comparison  of  net  annual  grovth  vlth  timber  cut  from  growing  stock  on  ccnansrclAl  forest  land 
iQ  Eastern  Jolted  States,  t>y  epeclee  group , and  by  section  and  region,  1952^ 
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Table  62 . - -Comparison  of  net  annual  grovth  with  timber  cut  from  growing  stock  on  commercial  forest  land  In  Western 
United  States  and  Coastal  Alaska,  by  species  group,  and  by  section  and  region,  19^2-^ 


Softwoods 

Section  and  region 

: Total, 

: all 

: species 

Total 

Douglas - 
fir 

Ponderosa 

and 

Jeffrey  pine 

Western 

hemlock 

White 
and  sugar 
pine 

Redwood 

Other 

softwoods 

Hardwoods 

West: 

Pacific  Northwest: 

Douglas -fir  subregion: 
Timber  cut  

million  cu.  ft. 

2,031 

2,022 

1,456 

24 

368 

4 

170 

9 

Growth 

do. 

998 

943 

529 

8 

205 

14 

187 

55 

Relation  of  growth 
to  cut  

percent 

49 

47 

36 

33 

56 

350 

no 

6ll 

Pine  subregion: 

Timber  cut  

million  cu.  ft. 

359 

359 

64 

235 

3 

7 

50 

(2/) 

Growth 

do. 

329 

329 

60 

159 

3 

8 

99 

Relation  of  growth 
to  cut  

percent 

92 

92 

94 

68 

100 

114 

198 

Total 

Timber  cut  .... 
Growth!/  

million  cu.  ft. 

2,390 

2,381 

1,520 

259 

371 

11 

220 

9 

do. 

1,327 

1,272 

589 

167 

208 

22 

286 

55 

Relation  of  growth 
to  cut  

percent 

56 

53 

39 

64 

96 

200 

130 

6ll 

California: 

Timber  cut  

Growth!/  

million  cu.  ft. 

932 

921 

371 

206 

1 

51 

163 

129 

11 

do. 

595 

539 

144 

99 

2 

32 

77 

185 

56 

Relation  of  growth 
to  cut  

percent 

64 

59 

39 

48 

200 

63 

47 

143 

509 

Northern  Rocky  Mountain: 

Timber  cut  

million  cu.  ft. 

329 

328 

67 

81 

1 

35 

144 

1 

Growth  

do. 

603 

591 

150 

108 

9 

46 

278 

12 

Relation  of  growth 
to  cut  

percent 

183 

180 

224 

133 

900 

131 

193 

1,200 

Southern  Rocky  Mountain: 

Timber  cut  

million  cu.  ft. 

100 

98 

8 

59 

31 

2 

Grovth 

do. 

220 

194 

19 

105 

(2/j 

70 

26 

Relation  of  growth 
to  cut  

percent 

220 

197 

237 

178 

226 

1,300 

Total,  West: 

Timber  cut  

million  cu.  ft. 

3,751 

3,728 

1,966 

, /605 

k/479 

373 

97 

163 

524 

23 

Growth  

do. 

2,7**5 

2,596 

902 

219 

100 

77 

819 

149 

Relation  of  growth 

to  cut  

percent 

73 

70 

46 

79 

59 

103 

47 

156 

648 

Coastal  Alaska: 

Timber  cut  

million  cu.  ft. 

13 

13 

4 

9 

Growth ‘ . . 

do. 

32 

32 

18 

14 

(2/j 

Relation  of  grovth 

to  cut  

percent 

246 

246 

450 

156 

Total,  western  U.  S.  and  Coastal  Alaska: 
Timber  cut million  cu.  ft. 

3,764 

3,741 

1,966 

v5g 

377 

97 

163 

533 

23 

Grovth  

do. 

2,777 

2,628 

902 

237 

100 

77 

833 

149 

Relation  of  growth 

to  cut  

percent 

zi_ 

70 

46 

79 

63 

103 

47 

156 

648 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture. 
Volumes  are  in  net  cubic  feet,  excluding  bark.  Timber  cut  refers  to 
net  inventory  volumeocut  or  killed  in  logging  and  converted  to 
timber  products  or  left  as  logging  residues. 

2/  Less  than  0.5  million  cubic  feet. 

2/  The  considerable  excess  of  cut  over  growth  for  the  principal 
softwoods  in  the  Pacific  Northwest  and  California  is  not  entirely  due 
to  overcutting.  Grovth  is  at  a low  level  partly  because  a 


comparatively  high  proportion  of  the  commercial  forest  area  con- 
sists of  old-growth  timber  which  contributes  little  to  net  annual 
growth. 

4/  Excludes  4 million  cubic  feet  net  growth  of  ponderosa 
pine  in  the  Plains  Region.  Total  net  annual  growth  of  ponderosa 
and  Jeffrey  pine  in  the  United  States  is  483  million  cubic  feet. 
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Table  63 .--Area  burned  on  commercial  and  noncommercial  forest  land  requiring  protection  In  tbe  United  States 
and  Coastal  Alaska,  by  ownership  class,  and  by  section  and  region,  1952^ 
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by  eoftwoodo  and  hardwoode,  by  cause,  and  by  section  and  replan , 1952=' 
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All  Reg  1 00-8 2 .242  17 .647  19 .689 293  305 600  538 15 ,255  15 ,643 40  65  105  364  280  644  955  1.742  2.697 

1/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  Mortality  ootimatoe  represent  actual  trend  level.  In  the  Northern  Pocky  Mountain  Begion,  however,  actual  mortality  of  savtimber 

losses  due  to  diseases  in  1952.  They  also  represent  the  current  level  of  mortality  of  growing  stock  in  1952  was  found  to  ho  substantially  belov  thie  level. 

indicated  by  trends  over  a long  period  of  years,  as  determined  in  1952.  In  all  but  the  Northern  Pocky  2 / Includes  many  stem  runts,  root  rots,  leaf  and  needle  diseases,  Dutch  elm  disease. 

Mountain  Begion  actual  mortality  of  savtimber  due  to  disease  was  found  to  ogreo  closely  with  the  current  phloem  necrosis  of  elm,  and  persimmon  wilt. 
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Table  67 . - -Mortality  from  Insects  la  1952,  and  estimated  growth  lose  and  growth  Impact  of  flmnage  to  growing  stock  and  live  savt: 
during  1952,  on  ccmnerclal  forest  land  In  the  United  States  and  Coastal  Alaska  by  groups  of  Insects  and  by  flection  and  regl< 


LWtlBber 


GROWING  STOCK 


: All  insects 

Bark  beetles 

Defoliators  : 

Others/ 

Section  and  region 

Growth 

Growth  : 

Growth 

Growth 

Growth 

Growth  : 

: 

Growth 

Growth 

: Mortality: 

loss 

impact  : 

Mortality: 

loss 

impact 

Mortality: 

loss 

impact  : Mortality: 

loss 

impact 

Million 

Million 

Million 

Million 

Million 

Mi Ilian 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

North: 

New  England 

23 

43 

66 

5 

5 

11 

9 

20 

7 

34 

4l 

Middle  Atlantic 

8 

59 

67 

1 

1 

31 

31 

7 

28 

35 

Lake  States 

34 

136 

170 

1 

129 

130 

33 

7 

40 

Central 

92 

92 

. . 

8 

8 

84 

84 

Plains 

3 

3 

. . 

2 

2 

1 

1 

Total 

65 

333 

398 

6 

6 

12 

179 

191 

47 

154 

201 

South: 

South  Atlantic 

23 

95 

118 

19 

19 

10 

10 

4 

85 

89 

Southeast 

42 

97 

139 

34 

5 

39 

11 

11 

9 

81 

90 

West  Gulf 

47 

59 

106 

33 

10 

43 

3 

9 

12 

10 

40 

50 

Total 

112 

251 

363 

86 

15 

101 

3 

30 

33 

23 

20 6 

229 

West: 

Pacific  Northwest 

314 

122 

436 

312 

101 

413 

1 

21 

22 

.1 

1 

California 

228 

16 

244 

187 

14 

201 

4l 

2 

43 

Northern  Rocky  Mountain 

188 

22 

210 

188 

188 

22 

22 

. . 

Southern  Rocky  Mountain 

66 

20 

86 

62 

1 

63 

'3 

19 

22 

1 

1 

Total 

796 

180 

976 

749 

116 

865 

4 

62 

66 

43 

2 

45 

Continental  United  States 

973 

764 

1,737 

841 

131 

972 

19 

271 

290 

113 

362 

475 

Coastal  Alaska 

27 

14 

4l 

12 

12 

27 

2 

29 

All  regions 

1,000 

778 

1,778 

841 

m 

. 9 72  - 

12 

283 

3oe 

140 



SAWTIMBER 


Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

North: 

New  England 

53 

122 

175 

26 

.. 

26 

6 

7 

13 

21 

115 

136 

Middle  Atlantic 

24 

l4l 

165 

2 

. . 

2 

1 

6l 

62 

21 

80 

101 

Lake  States 

20 

674 

694 

. . 

. . 

2 

647 

649 

18 

27 

45 

Central 

359 

359 

. . 

37 

37 

.. 

322 

322 

Plains 

2 

19 

21 

1 

1 

2 

9 

9 

1 

9 

10 

Total 

99 

1,315 

1,414 

29 

1 

30 

9 

76l 

770 

6l 

553 

6l4 

South: 

South  Atlantic 

72 

330 

402 

63 

63 

38 

38 

9 

292 

301 

Southeast 

156 

391 

547 

134 

25 

159 

39 

39 

22 

327 

349 

West  Gulf 

184 

328 

512 

137 

76 

213 

2 

40 

k2 

**5 

212 

257 

Total 

4l 2 

1,049 

l,46l 

334 

101 

435 

2 

117 

119 

76 

831 

907 

West: 

Pacific  Northwest 

1,735 

783 

2,518 

1,724 

657 

2,381 

5 

125 

130 

6 

1 

7 

California 

1,358 

94 

1,452 

1,117 

79 

1,196 

.. 

.. 

2*1 

15 

256 

Northern  Rocky  Mountain 

l,04l 

164 

1,205 

l,04l 

31 

1,072 

.. 

133 

133 

.. 

.. 

Southern  Rocky  Mountain 

298 

96 

394 

282 

19 

301 

15 

76 

91 

1 

1 

2 

Total 

4,432 

1,137 

5,569 

4,164 

786 

4,950 

20 

334 

354 

248 

17 

265 

Continental  United  States 

4,943 

3,501 

8,444 

4,527 

888 

5,415 

31 

1,232 

1,243 

385 

1,401 

1,786 

Coastal  Alaska 

98 

75 

173 

62 

62 

98 

13 

111 

All  regions 

5,041 

3,576 

8,617 

4,527 

888 

5,415 

31 

1.274 

1,305 

483 

1,414 

1,897 

1/  Prepared  by  Forest  Service,  U.  S.  Department  or  Agriculture.  Mortality 
estimates  represent  Actual  losses  due  to  insects  in  1952.  In  all  but  the 
Northern  Rocky  Mountain  Region  actual  mortality  was  found  to  agree  closely 
with  the  current  level  of  mortality  indicated  by  trends  over  a long  period 
of  years,  as  determined  in  1952.  In  the  Northern  Rocky  Mountain  Region 


actual  mortality  of  both  growing  stock  and  sawtiaber  in  19 52  was 
found  to  be  well  above  this  level. 

2/  Includes  hardwood  borers,  white  pine  weevil,  pine  tip 
moths,  turpentine  borer,  cone  and  seed  insects,  Saratoga  spittle - 
bug,  and  the  balsam  woolly  aphid. 
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Table  68  . — Mortality  from  weather,  animals,  and  miscellaneous  causes  In  1952,  and  estimated  growth  loss  and 
growth  impact  of  damage  to  growing  stock  and  live  sawtimber  during  1952,  on  commercial 
forest  land  In  the  United  States  and  Coastal  Alaska,  by  section  and  reglonl / 

GROWING  STOCK! 


Section  and  region 

. All  miscellaneous 

Weather 

Animal  8 

Otherfi/ 

Qrcrwth 

Growth 

: Growth 

Growth 

Growth 

Growth 

Growth 

Growth 

: Mortality: 

loss 

Impact 

Mortality:  loss 

impact 

Mortality 

loss 

impact 

Mortality 

loss 

impact 

Million 

Minion 

Minion 

MiULi  an 

Minion 

Minion 

Million 

Minion 

Minion 

Minion 

Mi 111  cm 

Minion 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

North: 

New  England 

53 

40 

93 

28 

n 

39 

9 

12 

21 

16 

17 

33 

Middle  Atlantic 

178 

75 

253 

90 

17 

107 

18 

15 

33 

70 

43 

113 

Lake  States 

283 

709 

992 

92 

92 

9 

709 

718 

1B2 

182 

Central 

52 

72 

124 

.. 

72 

72 

52 

52 

Plains 

18 

35 

53 

6 

1 

7 

3 

22 

25 

9 

12 

21 

Total 

931 

1,515 

216 

29 

245 

39 

830 

869 

329 

72 

401 

South: 

South  Atlantic 

36 

7 

43 

12 

3 

15 

1 

2 

3 

23 

2 

25 

Southeast 

l6l 

49 

210 

65 

16 

81 

18 

18 

96 

15 

in 

West  Gulf 

121 

37 

158 

4l 

12 

53 

18 

18 

80 

7 

87 

Total 

318 

93 

4 11 

n8 

31 

149 

1 

38 

39 

199 

24 

223 

West: 

Pacific  Northwest 

321 

67 

388 

308 

6 

314 

13 

61 

74 

.. 

California 

65 

34 

99 

65 

34 

99 

Northern  Pocky  Mountain 

98 

17 

115 

98 

7 

105 

4 

4 

6 

6 

Southern  Rocky  Mountain 

92 

52 

144 

80 

4i 

121 

12 

11 

23 

Total 

576 

170 

746 

486 

54 

540 

25 

76 

101 

65 

40 

105 

Continental  United  States 

1,1*78 

1,194 

2,672 

820 

114 

934 

65 

944 

1,009 

593 

136 

729 

Coastal  Alaska 

23 

23 

23 

23 

• • ■ 

All  regions 



1,194 

2,695 

843 

n4 

957 

65 

944 

1,009 

593 

136 

729 

SAWTIMBER 

Million 

Million 

Minion 

Million 

Minion 

Minion 

Million 

Minion 

Million 

Minion 

Minion 

Minion 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

bd.  ft. 

North: 

New  England 

110 

76 

186 

60 

25 

85 

16 

23 

39 

34 

28 

62 

Middle  Atlantic 

213 

107 

320 

108 

37 

145 

19 

27 

46 

86 

43 

129 

Lake  States 

1*82 

2,070 

2,552 

310 

310 

42 

2,070 

2,112 

130 

130 

Central 

155 

242 

397 

. . 

.. 

242 

242 

155 

155 

Plains 

35 

63 

98 

21 

36 

57 

2 

10 

12 

12 

17 

29 

Total 

995 

2,558 

3,553 

499 

98 

597 

7 9 

2,372 

2,451 

417 

88 

505 

South: 

South  Atlantic 

80 

4o 

120 

40 

24 

64 

1 

2 

3 

39 

14 

53 

Southeast 

1*07 

233 

640 

206 

81 

287 

79 

79 

201 

73 

274 

West  Gulf 

342 

118 

460 

150 

74 

224 

5 

5 

192 

39 

231 

Total 

829 

391 

1,220 

396 

179 

575 

1 

86 

87 

432 

126 

558 

West: 

Pacific  Northwest 

1,665 

104 

1,769 

1,613 

79 

1,692 

52 

25 

77 

California 

172 

87 

259 

. . 

172 

87 

259 

Northern  Rocky  Mountain 

455 

87 

542 

450 

35 

485 

21 

21 

5 

31 

36 

Southern  Rocky  Mountain 

399 

119 

518 

341 

91 

432 

58 

28 

86 

Total 

2,691 

397 

3,088 

2,404 

205 

2,609 

no 

74 

184 

177 

ns 

295 

Continental  United  States 

4,515 

3,346 

7,861 

3,299 

482 

3,781 

190 

2,532 

2,722 

1,026 

332 

1,358 

Coastal  Alaska 

88 

88 

88 

88 

. . 

All  regions 

**,603 

3,346 

7,949 

3,387 

482 

3,86? 

190 

2,532 

2,722 

1,026 

332 

1,358 

l/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture. 
Mortality  estimates  represent  actual  losses  due  to  animals,  weather, 
suppression,  etc.,  in  1952.  In  all  but  the  Northern  Rocky  Mountain 
Region  actual  mortality  was  found  to  agree  closely  with  the  current 
level  of  mortality  Indicated  by  trends  over  a long  period  of  years. 


as  determined  in  1952.  In  the  Northern  Rocky  Mountain  Region  actual 
mortality  of  both  growing  stock  and  sawtimber  in  1952  was  found  to  be 
below  this  level. 

2 / Principally  suppression. 
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Table  69 • — Growth  impact  of  damage  by  fire  to  growing  stock  during  1992  on  commercial  forest  land  ip  the 
United  States  and  Coastal  Alaska,  by  ownership  class,  and  by  section  and  region 1/ 


Section  and  region 

: All 

: ownerships 

Total 

Federal  ownership  or 
: National  : Indian 

trusteeship 
: Bureau 

: of  Land 

: Management 

Other 

: State , 

: county, 

: and 

: municipal 

Private 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

Million 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft. 

cu.  ft . 

cu.  ft. 

North: 

New  England 

6.7 

•• 

•• 

(2 /) 

6.7 

Middle  Atlantic 

46.5 

0.4 

0.4 

• • 

0.3 

45.8 

Lake  States 

3.9 

-5 

.4 

0.1 

•• 

(2/) 

• 5 

2.9 

Central 

121.8 

3.2 

2.2 

• • 

1.0 

.3 

118.3 

Plains 

14.2 

.6 

.. 

.3 

• 3 

.2 

13.4 

Total 

193-1 

!lJ_ 



.4 



1-3 

187.1 

South: 

South  Atlantic 

104.2 

7.5 

4.3 

•9 

• . 

2.3 

1.5 

95-2 

Southeast 

923.0 

11.9 

4.9 

2.5 

0.6 

3.9 

22.6 

888.5 

West  Gulf 

350.2 

9-1 

1.7 

.4 

1.0 

6.0 

3.3 

. 337-8 

Total 

1377.4 

28.5 

10.9 



1.6 

12.2 

27.4 

i.3.2i-5. 

West: 


Pacific  Northwest 

61.4 

15.8 

13.5 

.. 

2.3 

•. 

3.7 

41.9 

California 

32.0 

16.3 

15.4 

.4 

• 5 

•• 

.4 

15-3 

Northern  Rocky  Mountain 

10.0 

4.4 

3.7 

.2 

• 5 

•• 

.2 

5-4 

Southern  Rocky  Mountain 

11.7 

9-9 

9-8 

.1 

.. 

.7 

1.1 

Total 

115.1 

46.4 

42.4 

.6 

3.4 

5.0 . 

63.7 

Continental  United  States 

1685.6 

79.6 

56.3 

4.8 

5.0 

13.5 

33.7 

1572.3 

Coastal  Alaska 

2.0 

2.0 

2.0 

# # 

# . 

. , 

. , 

All  regions 

1687.6 

81.6 

58.3 

4.8 

IvO 

yy 

33.7 

-.I2ZL1 

l/  Prepared  by  Forest  Service,  U.  S,  Department  of  Agriculture. 
2/  Lees  than  0.05  million  cubic  feet. 
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itagarclal  foreet  land  In  tha  Pal  tad  statoe 


To  bio 


TO.—  Prodnctlvltg  of  recently  cut  e 
tor  typo  of  ownerahip.  cite  clean  of  private  ownership. 


by  section  and  reglar 


C cental  Alt  ate. . 

9 


All  puhllo 

Rational  forest 

Bureeu 

of  lanl  mnogansnt 

Indian 

Other  Federal 

Stato,  c 

runty,  and  mmlclpal 

: Productivity 

Operating 

Operating 

Operating 

Operating 

Operating 

Operating 

High  :H»d. 

Lor 

fctdiua  : 

High  : 

todluQ  : 

Lot 

tedlun  : 

LOT 

High  :Medl 

lOT 

High  : 

Median  : 

Lot 



Thousand 

aounsnd 

Thousand 

Thousand 

acre. 

Pereeot  Percent  Peroont 

aerva 

Peroent 

- 

acres 

Percent 

— 

aoree 

Percent  Percent  Percent 

aoree 

Percent  Percent  Percent 

acre. 

Percent  Percent  Percent 

1,356 

95 

2 

3 

806 

97 

3 

n 

9 

91 

539 

93 

1 

6 

Hlddl*  Atlantic 

1 

1,177 

98 

2 

39 

1,952 

7 

16,001 

80 

19 

1 

5,002 

77 

22 

1 

*5 

100 

003 

96 

3 

1 

106 

5? 

11 

30 

9,?65 

19 

<2/) 

09 

11 

<!/> 

1,829 

89 

11 

137 

36 

*13 

9* 

6 

(?/) 

28 

7? 

17 

8 

100 

16 

69 

-3L- 

5 

Total 

22,956 

83 

16 

1 

6,902 

8* 

16 

(J/) 

*5 

100 

019 

9* 

* 

2 

316 

56 

31 

13 

12,07* 

03 

16 

1 

South  Atlantic 

3,316 

91 

7 

2 

2,5** 

9* 

*5 

100 

*10 

73 

15 

12 

317 

92 

7 

1 

90 

2 

3, *07 

95 

3 

2 

1.307 

90 

10 

759 

29 

1 

West  Gulf 

2.9*2 

73 

2* 

3 

2.603 

76 

2k 

iL 

IDO 

3>7 

22 

37 

* 

. - u?.. 

12 

28 

60 

Total 

W-I3X 

86 

12 

0.55* 

8? 

10 

1 

13 

100 

IDO 

1.92* 

83 

1* 

— 3 

■ 

7° 

..  . 23 

. T 

Wect: 

Pacific  BartbSBot: 

Pr  — fir  ouhrejlfin 

0,667 

87 

11 

2 

*,380 

92 

0 

2,020 

86 

1* 

1?5 

02 

17 

1 

52 

2,020 

78 

13 

9 

Pino  oubroglan 

9, 6*56 

85 

1* 

1 

6.930 

89 

10 

1 

285 

75 

25 

2.1*0 

83 

17 

30 

*3  . 

57 

*63 

39 

*5 

16 

Total 

13,565 

86 

12 

2 

11,360 

90 

10 

(2/) 

2,305 

85 

15 

2,335 

03 

17 

(2/) 

82 

79 

21 

2, *03 

70 

19 

n 

California 

7* 

26 

5,093 

75 

25 

us 

30 

70 

73 

IDO 

59 

B ortho rc  Rocky  atm. 

50,055 

66 

2* 

10 

18,312 

68 

22 

10 

673 

68 

2* 

*8 

501 

52 

*2 

6 

1,370 

36 

*7 

17 

Southern  Bcoky  tttn. 

23,062 

00 

18 

9,973 

05 

15 

(2/) 

670 

7 

29 

1,2*2 

53 

*7 

*3 

95 

5 

15* 

*9 

33 

Total 

76  . 

1? 

: 

**.730 

. 72. 

..  17  .. 

* 

3.766 

76 

17  .. 

7 

*.151 

70 

.. 

1 

. . -.125.. 

85 

1? 

*.066 

58 

28 

l* 

Caatlcantal  0.  8. 

91,533 

79 

17 

* 

62,19* 

01 

16 

3 

3,82* 

76 

10 

6 

5,015 

7* 

25 

1 

2,365 

80 

16 

* 

18,135 

77 

19 

* 

*,22* 

89 

11 

3 .**3 

07 

13 

701 

100 

All  Regions 

95.757 

00 

17 

3 

65.637 

81 

16 

3 

*.605 

00 

12 

5 

5.015 

7* 

25 

1 

2,365 

80 

16 

* 

^35. 

Z2_ 

15 

* 

All  private. 

Snail  private  holdings 

Medina  private  holdings 

Largo  private 

holdings 

(5.0« 

to  50.000 

crce) 

(50. 

XX)  end  larger) 

Soctlco  and  reglcm 

Productivity 

ductlvlty 

Productivity 

Productivity 

Operating 

Operating 

Operating 

Operating 

Operating 

High  : tfarllua  : 

High 

todlun 

Lot 

-31g>  ■ = 

tedium  : 

Lot 

todlca  : 

Low 

B1#  .=*»£> 

Low 

High  : 

Hedlua  : 

Lot 

^ , 

Thousand 

Thousand 

Thousand 

Thousam 

Thc*^* 

Percent  Percent  Percent 

acraB 

Percent  Percent  P_ 

rcent 

aero. 

Percent 

Peroent  Percent 

yrea 

Percent  Percent  Percent 

acreo 

Percent  Percent  Percent 

acres 

Poroent  Percent  Percent 

13,66* 

60 

32 

8 

36 

*2 

22 

2,006 

*0 

38 

22 

22 

*0 

30 

1,766 

70 

23 

7 

8,070 

69 

30 

1 

Klddlo  Atlantic 

11,068 

50 

28 

1* 

3,1*7 

32 

9 

2,3*3 

58 

32 

10 

1.525 

*0 

2,227 

55 

32 

13 

65 

28 

7 

Lake  States 

69 

23 

8 

28 

15 

1 ,988 

60 

7 

516 

72 

23 

80* 

70 

2* 

6 

2, *00 

87 

13 

(2/) 

8,761 

*5 

*1 

1* 

3, *21 

*2 

*3 

15 

3,00* 

38 

12 

1,102 

30 

36 

26 

629 

*6 

*9 

5 

325 

37 

50 

« 

6* 

6 

28 

66 

6* 

6 

26 

6b 

Total 

*1 .535 

58 

31 

11 

10.137 

50 

36 

1* 

9.3*1 

52 

35 

13 

3.702 

*6 

21 

33 

5.626 

61 

7° 

9 

12.729 

71 

27 

2 

South: 

South  Atlantic 

i*,6*e 

50 

12 

3.688 

*1 

*1 

18 

*,650 

6 

2,056 

8* 

8,716 

69 

7 

Southeast 

*1,*71 

53 

25 

22 

6,0*9 

25 

32 

*3 

10,352 

37 

29 

3* 

7,792 

*1 

35 

21 

7, *12 

63 

2* 

11 

9,866 

86 

8 

6 

West  Gulf 

19J67 

*2 

ib 

22 

..  3, *25. 

19 

*7 

3* 

*.575 

21 

*6 

1 .*79 

21 

*2 

3.266 

*8 

77 

IT 

. 6,752 

70 

21 

9 

Total 

75.666 

. 51  . 

2? 

20 

13.232 

. ..27 

32 — 

— 3* 

__±2eZZI. 

35 

. . 35 

10.009 

39 

*0 

21 

. -12J3* 

63 

26 

11 

19-33* 

81 

_ .±3.. 

6 

Pacific  northwest: 

D.-flr  subregion 

9,273 

79 

15 

6 

588 

59 

3* 

7 

1,288 

57 

27 

16 

1,273 

27 

10 

1,775 

I? 

16 

S 

*,3*9 

9* 

2 

Pino  tmbroglrm 

3.32* 

62 

S2 

55 

25 

71 

5*3 

18 

63  _ 

19 

969 

*6 

*5 

9 

76 

1,315 

2L 

6 

Total 

12,597 

75 

19 

6 

6*3 

56 

3* 

10 

1,831 

*6 

30 

16 

2,2*2 

56 

35 

9 

2,217 

73 

20 

7 

5,66* 

9* 

5 

1 

California 

3,722 

01 

17 

2 

*0 

55 

20 

25 

190 

*0 

*3 

17 

6* 

29 

7 

1,*33 

87 

13 

1,*97 

87 

13 

Borthsrn  Rocky  Mta. 

3 ,972 

39 

*8 

13 

68 

21 

51 

28 

615 

29 

6*5 

*1 

*8 

11 

296 

*? 

33 

*5 

9 

Southern  Socky  Kta. 

1.606 

59 

3° 

11 

ID 

20 

70 

151 

58 

379 

56 

293 

3* 

*2 

775 

76 

2* 

Total 

21.899 

60 

2? 

7 

761 

. 52 

36 

12 

2.795 

37 

1? 

3.820 

55 

■36 

9 

*.239 

73 

1? 

8 

10.28* 

80 

17 

3 

Continental  D.  S. 

i/l39.120 

56 

2? 

_ 

?*A3° 

38 

32__ 

25 

3Ui3_ 

2£_ 

10.331 

V* 

32- 

21 

22.29 

6* 

26 

10 

*2,3*7 

78 

18 

* 

; 

Tara 

Luaher  manufacturer^ 

Pulp  mmfnoturer 

All  wood-using 

Industrie*^ 

Other  private 

U1  oner 

aa,. 

Section  and  region 

Productivity 

Productivity 

Productivity 

Operating 

i 

Operating 

Operating 

Operating 

Operating 

Operating 

Lot 

High 

todlun  : 

Lot 

fcdlUB  : 

Lot 

tedlua  ,• 

Lot 

High  .Mad 

Lot 

High  : 

todlun 

Lot 

Thousand 



Thousand 

aoree 

Percent  Percent  Percent 

aaas 

fiassi 

’ercent  Percent 

Percent  Percent  Percent 

acre. 

Peroent  Percent 

Percent  Percent  Percent 

acres 

Peroent 

’ercent  Percent 

2,173 

*2 

39 

19 

530 

5,322 

56 

*3 

1 

6,037 

5* 

*1 

5 

5, *7* 

7* 

19 

7 

15,0*0 

63 

29 

8 

Kiddie  Atlantic 

*,235 

29 

9 

713 

755 

100 

5,30* 

*7 

32 

21 

1*,279 

23 

11 

U.to  & to  too 

3,3*1 

59 

29 

12 

015 

920 

2 

(2/) 

66 

25 

9 

23,939 

77 

20 

3 

Central 

5,328 

*5 

*2 

13 

297 

2.396 

3* 

22 

11,1*0 

5* 

11 

Plains 

6* 

6 

28 

66 

93 

13 

36 

51 

Total 

J2 

j:.. 

13 

. 2.363 

68 

2* 

0 

6.5ST 

66 

. -. 

1 

9,925 

66 

31 

3 

5?_ 

27 

1* 

6* .*91 

67 

26 

7 

Sou®: 

South  Atlantic 

7,958 

*5 

38 

17 

1,871 

1,895 

90 

2 

*,023 

81 

15 

2,667 

60 

8 

17,96* 

6* 

26 

10 

Southeast 

18,82* 

35 

3* 

31 

*,213 

1 

11,207 

9 

n,**o 

*6 

28 

26 

*6,o** 

57 

23 

20 

West  Gulf 

5,78* 

10 

51 

31 

5,665 

1.633 

82 

18 

(2/) 

7,593 

69 

6,190 

32 

3* 

3* 

22,509 

*6 

3* 

20 

Total 

32,566 

3* 

30 

20 

11,7*9 

69 

23 

0 

8,920 

96 

* 

(2/) 

22,023 

01 

15 

* 

20,297 

** 

30 

26 

07  ,*17 

55 

27 

10 

Vest: 

Pacific  Borthvest 

D.-flr  cubregloc 

1 ,*80 

53 

3* 

13 

*,*3* 

1,371 

95 

(2/) 

5 

6,029 

09 

* 

1,76* 

67 

23 

ID 

17,9*0 

03 

13 

* 

Pin*  subregion 

1,320 

. 38 

>2 

10 

l.*93 

60 

80 

So 

88 

12 

** 

*0 

16 

13.222 

79 

18 

3 

Total 

2,000 

*6 

*2 

12 

5,927 

1,*31 

9* 

1 

5 

* 

2,215 

62 

27 

11 

31,162 

01 

15 

California 

5*3 

61 

33 

6 

2,093 

5* 

100 

2,3*3 

«7 

K 

2 

22 

1 

Bcn-thern  Rooky  Htn. 

*35 

15 

61 

2* 

1,791 

1,«5 

33 

57 

10 

1,622 

3* 

2* ,828 

62 

27 

11 

Southern  Rooky  tttn. 

9*3 

56 

33 

n 

135 

135 

79 

10 

J 

61 

*7 

12 

78 

19 

Total 

*6 

*2 

12 

9.^6 

70 

. . 12  . . 

_.i._ 

l.*05 

9* 

1 

11,025 

80 

16 

* 

, ,?iS>3 

62 

a. 

11 

78.7*5 

T* 

Conti  nan  tal  Onltad  States 

52,978 

*1 

37 

22 

2*  ,053 

73 

21 

6 

17, *02 

8* 

15 

1 

*1,569 

28 

20 

230,653 

65 

2* 

11 

Coastal  A lankv 

*.22* 

89 

11 

All  P ogl'd* 

2 L£H_ 

*1 

.32 

22 

2*  .050 

23- 

21 

6 

17.  *02 

0* 

12 

1 

sha? 

77 

19 

* 

- . >i^ 

2 

28 

20 

*/ 

fiL 

2* 

11 

1/  Prepared  by  Per. at  Scrrloe,  0.  S.  Department  at  Agriculture.  Tb»  determination  of  site  class  of  privet*  ownamhlp  V &cludea  1.537  thousand  acre*  erf  ccmnerclal  fareet  land  In  large  private  ovnerahlp*  cm  which  access 

vna  boned  on  tbe  total  comer  olal  foreet  land  area  In  Ue  ownorohlp.  ft*  operating  area  of  oa  Individual  ownership  lo  the  w®°  ficnlod-  700  Proportion  erf  tWe  area  In  operating  otatue  le  not  known. 

cortrtnsd  art*  of  tha  foreet  types,  within  th*  ownarahlp,  In  vhicb  earn  cutting  one  dnao  elnoe  January  1,  io*7  Vhs  operating  2/  Productivity  ratings  arc  omitted  on  a regional  basis  because  soiling  of  small  ownerships,  which 

area  of  say  site  olaes  or  typo  erf  omarahlp  Is  U»  sun  of  the  operating  areas  cm  Individual  ownereMpe  In  thet  alse  olTos  m 9akM  '*>  “ Ur«°  Btoro  the  tot<a>  won  not  Bd"*aat«  Prorlde  valid  ertlmtes  for  region  hrvaidovns. 

type  at  ownership.  Productivity  is  expressed  as  a percentage  of  operating  area  foxed  to  he  in  a high  aadlua  or  low  pro-  £/  Inoludos  luahar,  pulp  and  all  other  wood-using  Industries  caablnod. 

ductlvlty  claao _ 

2/  Less  than  O.J  parusut. 

i/  Includes  cmarehlpo  containing  3 to  100  acreo  of  eceasrolal  forest  land  In  ths  test  and  10  to  loo  earao  In  tha  Best. 
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Table  71- --Productivity  of  recently  cut  conmercial  forest  land  In  the  United  States  and  Coastal  Alaska, 
by  stand-size  class,  and  by  section,  region,  and  ownership  class,  1953^ 


NORTH 


Savtlmber 

Pole  timber 

Seedlings  and 

saplings 

Region  and  . 

ownership  claesS/ 

Operating 

Productivity 

Operating 

Productivity 

Operating 

Productivity 

area 

High 

Medium 

Low 

area 

High 

! Medium  ! 

Low 

area 

High  : 

Medium  ! 

Low 

New  England: 

t private 

Medium  and  large  private 
National  forest 
Other  public 

Thousand 

acree 

2l6 

374 

6Ui 

28 

Percent  Percent 

90  4 

100 
100 
100 

Percent 

6 

Thousand 

acrea 

1,498 

4,354 

122 

352 

Percent 

39 

98 

100 

78 

Percent 

39 

2 

22 

Percent 

22 

(2/) 

Thousand 

acree 

2,126 

5,116 

43 

170 

Percent 

27 

34 

100 

69 

Percent 

47 

64 

Percent 

26 

2 

31 

Total  or  average 

2 L 

1 

1 

6,326 

81 

13 

6 

7,455 

31 

58 

11 

Middle  Atlantic: 

Small  private 

819 

75 

24 

1 

3,506 

71 

23 

6 

2,690 

33 

33 

34 

Medium  and  large  private 

247 

79 

21 

1,833 

65 

26 

9 

1,993 

53 

34 

13 

National  forest 

1,112 

100 

65 

100 

Other  public 

259 

42 

58 

1,037 

100 

718 

90 

1 

9 

Total  or  average 

_2,437 

82 

18 

(?,/) 

6,44l 

I5_ 

19 

6 

.. 

49 

28 

23 

Lake  States: 

Small  private  , . 

Medium  and  large  private-/ 

982 

74 

20 

6 

1,606 

59 

32 

9 

2,066 

50 

29 

21 

1,037 

100 

676 

83 

17 

1,571 

66 

33 

1 

National  forest 

426 

100 

2,060 

88 

12 

2,596 

72 

28 

Other  public 

329 

100 

3,706 

96 

4 

6.884 

84 

16 

(3/i 

Total  or  average 

2,774 

22. 

8 

2 

8,048 



13 

2 

13,117 

73 

2 2 

4 

Central: 

Small  private 

2,134 

66 

31 

3 

4,321 

40 

43 

17 

1,152 

26 

43 

31 

Medium  and  large  private 

248 

81 

19 

670 

28 

64 

8 

236 

47 

47 

6 

National  forest 

756 

78 

22 

1,073 

99 

1 

. . 

Other  public 

315 

93 

7 

165 

98 

2 

70 

25 

71 

4 

Total  or  average 

3,453 

72 

26 

2 

6,229 

51 

36 

13 



22 

*»5 

26 

Plains: 

Small  private 

23 

12 

53 

35 

4l 

100 

Medium  and  large  private 

National  forest 

8 

100 

Other  public 

6 

100 

15 

75 

25 

Total  or  average 

23 

12 

23 

—3L_ 

14 

12— 

21 



19 

81 

Total,  North: 

Small  private  , . 

Medium  and  large  private—^ 

4,174 

71 

25 

4 

10,931 

52 

35 

13 

8,075 

35 

37 

28 

1,906 

95 

5 

7,533 

83 

14 

3 

8,916 

44 

52 

4 

National  forest 

2,935 

94 

6 

3,328 

92 

8 

2,639 

72 

28 

Other  public 

931 

82 

18 

5,266 

96 

4 

7,857 

84 

15 

1 

Total  or  average 

9,946 

83 

15 

2 

27,058 

74 

20 

6 

27,487 

55 

35 

10 

SOUTH 

South  Atlantic: 

Small  private  . / 

Medium  and  large  private—' 

967 

57 

35 

8 

3,606 

48 

35 

17 

5,303 

45 

37 

18 

574 

100 

1,560 

73 

27 

2,638 

94 

6 

National  forest 

513 

100 

1,842 

100 

189 

100 

Other  public 

148 

100 

26l 

96 

4 

363 

57 

42 

1 

Total  or  average 

2,202 

80 

16 

4 

7.269 

67 

24 

9 

6^93 

6l 

28 

11 

Southeast : 

Small  private  . / 

Medium  and  large  private—' 

784 

72 

15 

13 

8,804 

38 

30 

32 

14,605 

27 

33 

40 

1,959 

93 

6 

1 

8,164 

68 

24 

8 

7,155 

81 

10 

9 

National  forest 

720 

100 

2,217 

100 

. . 

470 

68 

32 

Other  public 

702 

96 

4 

810 

94 

6 

554 

69 

31 

Total  or  average 

4,165 

22. 

7 

2_ 

19,995 

52_ 

23 

18 

22,784 

46 

26 

28 

West  Gulf: 

Small  private  . 

Medium  and  large  private-!/ 

696 

22 

69 

9 

2,716 

30 

36 

34 

6,137 

15 

4l 

44 

5,430 

86 

12 

2 

2,522 

47 

27 

26 

2,066 

48 

37 

15 

National  forest 

2,076 

93 

7 

400 

100 

127 

100 

Other  public 

82 

54 

46 

45 

21 

79 

212 

41 

30 

29 

Total  or  average 

8,284 

82 

16 

2 

5,683 

42 

29 

29 

8,542 

26 

39 

35 

Total,  South: 


Small  private  . 

Medium  and  large  private-!/ 

2,447 

51 

39 

10 

15,126 

38 

33 

29 

26,045 

28 

36 

36 

7,963 

88 

10 

2 

12,246 

63 

25 

12 

11,859 

77 

15 

8 

National  forest 

3,309 

95 

5 

4,459 

100 

. . 

786 

81 

19 

Other  public 

932 

91 

9 

1.116 

88 

7 

5 

1,129 

58 

34 

8 

Total  or  average 

. 

84 

u 

L_ 

32,947 

57 

25_ 

18 

39,819 

44 

22. ... 

27 

100 
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Table  71 « --Productivity  of  recently  cut  conroerclal  forest  land  in  the  United  States  and  Coastal  Alaska, 
by  stand-alse  class,  and  by  section,  region,  and  ownership  class,  1953^-  Continued 

WEST 


Sawtimber 

Poletimber 

Seedlings  and  saplings 

Region  and  . 

ownership  class£/ 

Operating 

Productivity 

Operating 

Productivity 

Operating 

Productivity 

area 

High 

Medium  ' 

Low 

area 

High  ; 

Medium  ’ 

Low 

area 

High 

* Medium  * 

Low 

Thousand 

Percent 

Percent 

Percent 

Thousand 

Percent 

Percent 

Percent 

Thousand 

Percent  Percent  Percent 

acres 

acres 

acres 

Pacific  Northwest: 

Douglas -fir  subregion: 

Small  private 

124 

48 

30 

22 

275 

58 

38 

4 

2,750 

62 

27 

11 

Medium  and  large  private 

305 

100 

13 

93 

7 

5,806 

89 

7 

4 

Rational  forest 

376 

100 

4,004 

93 

7 

Other  public 

30 

88 

12 

27 

46 

54 

4,230 

8? 

15 

(?/) 

Total  or  average 

835 

. 93 

4 

3 

315 

58 

. 34  .. 

8 

16,790 

6? 

12 

3 

Pine  subregion: 

Small  private 

529 

47 

32 

21 

365 

50 

39 

11 

673 

29 

61 

10 

Medium  and  large  private 

880 

89 

11 

148 

67 

33 

729 

75 

25 

National  forest 

6,087 

92 

7 

1 

893 

77 

23 

Other  public 

2,155 

90 

10 

154 

28 

71 

1 

609 

70 

20 

10 

Total  or  average 

9,651 

89 

9 

2 

667 

49 

45 

6 

2,904 

65 

31 

4 

Total,  Pacific  Northwest: 

Sms  11  private 

653 

47 

32 

21 

640 

54 

38 

8 

3,423 

55 

34 

11 

Medium  and  large  private 

1,185 

92 

8 

l6l 

69 

31 

6,535 

88 

9 

3 

National  forest 

6,463 

93 

6 

1 

4,897 

90 

10 

Other  public 

2,185 

90 

10 

181 

30 

62 

8 

4,839 

83 

15 

2 

Total  or  average 

10,486 

90 

9 

1 

982 

52 

42 

6 

19,694 

82 

15 

3 

California: 


Small  private  . 

178 

60 

25 

15 

200 

31 

48 

21 

4l4 

69 

27 

4 

Medium  and  large  private-!/ 

1,088 

85 

15 

208 

73 

27 

1,634 

89 

11 

National  forest 

4,112 

74 

26 

103 

45 

55 

878 

95 

5 

Other  public 

103 

45 

55 

147 

83 

17 

Total  or  average 

5,481 

75 

25 

(3/) 

511 

51 

42 

7 

3,073 

88 

11 

1 

Northern  Rocky  Mountain: 


Small  private 

586 

16 

72 

12 

549 

29 

56 

15 

193 

31 

36 

33 

Medium  and  large  private 

1,924 

57 

40 

3 

495 

4 

96 

225 

7 

93 

National  forest 

15,290 

70 

23 

7 

469 

100 

„ . 

2,553 

63 

(3/) 

37 

Other  public 

1,854 

57 

40 

3 

596 

26 

42 

32 

94 

77 

23 

Total  or  average 

19,654 

66 

28 

6 

2,109 

38 

48 

14 

3,065 

57 

3 

40 

Southern  Rocky  Mountain: 

Small  private 

94 

8 

83 

9 

189 

54 

39 

7 

257 

59 

33 

8 

Medium  and  large  private 

284 

56 

33 

11 

684 

84 

6 

10 

100 

25 

75 

National  forest 

6,174 

83 

17 

(3/) 

1,459 

79 

21 

2,340 

85 

15 

Other  public 

1,121 

54 

45 

1 

275 

72 

l4 

14 

713 

76 

24 

Total  or  everage 

..  7,673 

77 

22 

1 

2,607 

78 

17 

5 

3,410 

80 

15 

5 

Total,  West: 

Small  private  , . 

Medium  and  large  private--/ 

1,511 

34 

49 

17 

1,578 

42 

46 

12 

4,287 

55 

34 

11 

4,481 

73 

25 

2 

1,548 

56 

39 

5 

8,494 

85 

10 

5 

Rational  forest 

32,039 

78 

19 

3 

2,031 

82 

18 

10,668 

83 

9 

8 

Other  public 

5,263 

70 

29 

1 

1,052 

39 

38 

23 

5,793 

82 

13 

5 

Total  or  average 

43,294 

75 

22 

3 

6,209 

2 

33 

8 

29,242 

80 

13 

I_ 

ALL  REGIONS 


Continental  United  States: 
Small  private  j,  / 

Medium  and  large  private-/ 
National  forest 
Other  public 

8,132 

14,350 

38,283 

7,126 

58 

85 

81 

74 

34 

13 

16 

25 

8 

2 

3 

1 

27,635 

21,327 

9,818 

7,434 

44 

70 

93 

87 

34 

22 

7 

9 

22 

8 

'4 

38,407 

29,269 

14,093 

14,779 

32 

69 

81 

81 

36 

25 

13 

16 

32 

6 

6 

3 

Total  or  average 

67,8?1 



12 

2 

66,214 

64 

24 

12 

96,548 

SI 

26 

17 

Coastal  Alaska:-^ 

Nation&l  forest 

3,443 

87 

13 

Other  public 

781 

100 

Total  or  average 

4,224 

§2 

11 

Total,  all  regions: 

Small  private  ^ / 

Medium  and  large  private-' 

8,132 

58 

34 

8 

27,635 

44 

34 

22 

38,407 

32 

36 

32 

14,350 

35 

13 

2 

21,327 

70 

22 

8 

29,269 

69 

25 

6 

National  forest 

38,283 

81 

16 

3 

9,818 

93 

7 

17,536 

82 

13 

5 

Other  public 

7,126 

74 

25 

1 

7,434 

87 

9 

4 

15,560 

81 

15 

4 

Total  or  average 

67,891 

m_ 

19 

3 

66,214 

64 

24 

12 

100,772 

s§ 

26 

16 

1 / Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  The 
determination  of  size  class  of  private  ownership  was  based  on  the  total 
commercial  forest  land  area  in  the  ownership.  The  operating  area  of  an 
individual  ownership  is  the  combined  area  of  the  forest  types,  within  the 
ownership,  in  which  some  cutting  was  done  since  January  1,  19^7-  The 
operating  area  of  any  size  class  or  type  of  ownership  is  the  a urn  of  the 
operating  areas  on  individual  ownerships  in  that  Bize  class  or  type  of 
ownership.  Productivity  is  expressed  as  a percentage  of  operating  area 
found  to  be  in  a high,  medium,  or  low  productivity  class. 

2/  Small  private  includes  ownerships  containing  3 to  5,000  acres  of 
commercial  forest  land  in  the  East  and  10  to  5*0°0  acres  in  the  West. 


Medium  and  large  private  includes  ownerships  of  5,000  acres  and 
larger . 

3 / Less  than  0.5  percent. 

Xj  Excludes  operating  area  on  some  large  private  ownerships 
on  which  access  was  denied. 

£/  Certain  classes  of  private  ownership  were  omitted  in  this 
region  because  there  were  no  ownerships  of  the  omitted  classes  or 
they  were  so  email  that  total  operating  area  by  stand-size  class 
could  not  be  adequately  determined  by  sampling  procedures. 
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Table  72 . - -Productivity  of  recently  cut  privately  ovmed  commercial  forest  land  In  cont' nental  United  Stataa, 
by  type  of  ownership  and  size  class,  and  by  section,  1953^ 
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Table  73 . - -Productivity  of  recently  cut  commercial  forest  land  In  the  United  States  and  Coastal  Alaska,  by  size 
class  of  primary  forest  products  harvested  and  by  section,  region,  and  ownership  class,  1953^ 

NORTH 


Region  and  2 , 
ownership  class—' 

Large  products^ 

Roth  large  and  small  products^ 

Small  products^ 

Operating 

area 

Productivity 

Operating 

area 

Productivity 

Operating 

area 

Productivity 

High  [ Medium  \ Lov 

High  ! Medium  \ Low 

High  j Medium  \ Low 

■ Thousand 
acres 

Percent 

Percent 

Percent 

Thousand 

acre3 

Percent 

Percent 

Percent 

Thousand 

acres 

Percent 

Percent 

Percent 

ew  England: 

Small  private 

1,941 

35 

34 

31 

695 

28 

61 

11 

1,204 

4i 

42 

17 

Medium  and  large  private 

1,141 

74 

17 

9 

1,170 

82 

1 6 

2 

7,533 

6o 

1*0 

(6/) 

National  forest 

723 

100 

33 

100 

50 

100 

Other  public 

329 

Z2_ 

23 

69 

100 

ISI_ 

sit 

6 

Total  or  average 

4,134 

57 

24 

19 

1,967 

6l 

34 

5 

8,939 

58 

39 

3 

Middle  Atlantic: 
Small  private 

4,209 

66 

28 

6 

1,320 

46 

39 

15 

1,486 

40 

13 

47 

Medium  and  large  private 

1,674 

59 

40 

1 

1,276 

61 

30 

9 

1,123 

60 

14 

26 

National  forest 

247 

100 

930 

100 

Other  public 

1,297 

88 

12 

637  . 

100 

80 

21 

79 

Total  or  average 

7,427 

70 

27 

3 

4,163 

72 

21 

7 

2,689 

48 

13 

39 

'Lake  States: 


Small  private  _ / 

1,515 

55 

29 

16 

1,010 

56 

39 

5 2,129 

6l 

23 

16 

Medium  and  large  private-^ 

1,254 

82 

18 

788 

80 

20 

1,242 

78 

21 

1 

National  forest 

4,813 

80 

20 

269 

100 

Other  public 

276 

100 

7,641 

88 

12 

3,002 

88 

12 

(6/j 

Total  or  average  3,045  70  22  8 14,252  82  17  1 6,64 2 77  17  6 


Central : 


Small  private 

5,434 

47 

43 

10 

1,649 

45 

29 

26 

524 

31 

4l 

28 

Medium  and  large  private 

916 

47 

47 

6 

220 

32 

61 

7 

16 

100 

Rational  forest 

1,292 

86 

14 

537 

100 

Other  public 

419 

85 

15 

ns 

100 

13 

79 

21 

Total  or  average 

8,063 

55 

37 

8 

2,524 

58 

24 

18 

553 

30 

43 

27 

Plains : 

Small  private 

26 

11 

49 

40 

37 

100 

1 

100 

Medium  and  large  private 

National  forest 

8 

100 

Other  public 

6 

100 

11 

100 

4 

Total  or  average 

32 

9 

58 

33 

48 

22 

78 

13 

81 

19 

otal,  North: 

Small  private  , 

Medium  and  large  privateX/ 

13,125 

51 

35 

14 

4,711 

44 

39 

17 

5,344 

49 

27 

24 

4,987 

68 

29 

3 

3,454 

72 

24 

4 

9,914 

63 

34 

3 

National  forest 

2,262 

92 

8 

6,313 

84 

16 

327 

100 

Other  public 

2,327 

87 

13 

8,476 

8 9 

11 

3,251 

86 

11 

3 

Total  or  average 

22,701 

62 

22 

2 

22,954 

26 

20 

4 

18,836 

63 

28 

9 

SOUTH 


South  Atlantic: 

Small  private  , 

Medium  and  large  private^ 
National  forest 
Other  public 

6,494 

2,471 

1,205 

316 

4l 
83 
100 
__  85 

40 

17 

14 

• 19 

1 

1,394 

886 

1,153 

316 

55 

82 

100 

62 

32 

18 

38 

13 

1,988 

1,415 

186 

140 

6l 

100 

100 

100 

27 

12 

Total  or  average 

10,486 

SB 

30 

12 

hlh. 2 

15 

20 

5 

3.729 

78 

15 

i_ 

Southeast : 

Small  private  , 

Medium  and  large  private-^/ 

15,266 

34 

34 

32 

4,224 

37 

33 

30 

4,703 

23 

23 

54 

8,529 

65 

27 

8 

4,530 

90 

7 

3 

4,219 

85 

4 

11 

National  forest 

1,568 

100 

1,839 

92 

8 

Other  public 

1,232 

92 

8 

759 

81 

19 

75 

95 

5 

Total  or  average 

—26,295 

51 

28 

21 

11.352 

70 

18 

12 

8,997 

53 

14 

33 

West  Gulf: 


Small  private  , 

6,039 

19 

48 

33 

2,007 

19 

32 

49 

1,503 

23 

32 

45 

Medium  and  large  privateX/ 

6,722 

59 

26 

15 

2,540 

92 

7 

1 

756 

78 

13 

9 

National  forest 

1,226 

88 

12 

1,377 

100 

Other  public 

160 

47 

15 

38 

179 

21 

74 

5 

. . 

Total  or  average 

14,147 

44 

34 

22 

6,103 

68 

15 

17 

2,259 

42 

26 

32 

Total,  South: 

Small  private  , 

27,799 

32 

38 

30 

7,625 

35 

33 

32 

8,194 

32 

26 

42 

Medium  and  large  private^-/ 

17,722 

65 

25 

10 

7,956 

90 

8 

2 

6,390 

87 

5 

8 

Rational  forest 

3,999 

96 

4 

4,369 

97 

3 

186 

100 

Other  public 

1,708 

82 

10 

8 

1,254 

68 

31 

1 

215 

98 

2 

Total  or  average 

51.228 

50 

30 

20 

21,204 

70 

17 

13 

14,985 

SI 

16 

il_ 
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Table  73 •--Productivity  of  recently  cut 

commercial  forest 

land  in  the  United 

States  and  Coastal  Alaska,  by 

size 

:la»e  of 

primary  foreot  products  harvested  and  by 

section, 

region,  and  ownership 

clase 

- 

WEST 

Continued 

Large 

products^/ 

Both  large  and  email  products^/ 

Small  product  ail/ 

Region  and  , 

ownership  clasa^ 

Operating 

! Productivity 

Operating 

! Productivity 

Operating  : 

Productivity 

area 

. High 

. Medium  . 

Low 

area 

: 

Medium 

Low 

area  : 

High  ! 

Medium  | 

Low 

Thousand 

acres 

Percent  Percent 

Percent 

Thousand 

acres 

Percent 

Percent 

Percent 

Thousand 

acres 

Percent 

Percent 

Percent 

Pacific  Northwest: 

Douglas -fir  subregion: 
Small  private 
Medium  and  large  private 
National  forest 
Other  public 

2,829 

5,894 

4,328 

4,170 

61 

91 

93 

§2. 

28 

7 

7 

15 

11 

2 

16/ ) 

205 

221 

52 

102 

64 
67 
100 
99  . 

30 

6 

33 

1 

115 

9 

15 

64 

100 

23 

13 

94 

Total  or  average 

17, sa 

86 

12 

2 

580 

Zi_ 

10 

i5_ 

122 

60 

19 

21 

Pine  subregion: 

Small  private 

1,465 

37 

48 

15 

102 

88 

12 

Medium  and  large  private 

1,757 

82 

18 

National  forest 

6,840 

90 

9 

l4o 

100 

Other  public 

2,918 

82 

16 

2 

Total  or  average 

12,980 

82 

16 

2 

l4o 

100 

102 

88 

12 

Total,  Pacific  Northwest: 

Small  private 

4,294 

52 

35 

13 

205 

64 

30 

6 

217 

75 

is 

7 

Medium  and  large  private 

7,651 

88 

10 

2 

221 

67 

33 

9 

100 

Netional  forest 

11,168 

92 

8 

(6/) 

192 

100 

Other  public 

7*o6e 

84 

15 

1 

102 

99 

1 

15 

6 

94 

Total  or  average 

30,201 

84 

14 

2 

720 

80 

8 

12 

24l 

72 

16 

12 

California: 

Small  private  . 

Medium  and  large  privatei/ 

716 

57 

31 

12 

66 

6l 

39 

10 

20 

80 

2,786 

87 

13 

144 

81 

19 

National  forest 

5,093 

77 

23 

Other  public 

250 

68 

32 

Total  or  average 

8,845 

78 

21 

1 

210 





10 

20 

so 

Northern  Rocky  Mountain: 

Smai 1 private 

1,238 

25 

61 

14 

2 

100 

88 

50 

50 

Medium  and  large  private 

2,461 

38 

51 

11 

183 

100 

National  forest 

16,728 

71 

17 

12 

1,577 

59 

4i 

7 

100 

Other  public 

2,415 

48 

4l 

11 

129 

100 

Total  or  average 

22,342 

6? 

25 

12 

1,708 

62 

38 

rM— 

70 

15 

15 

Southern  Rocky  Mountain: 


Small  private 
Medium  and  large  private 
National  forest 
Other  public 

346 

962 

9,4(77 

2,109 

33 

68 

84 

64 

55 

21 

16 

26 

12 

11 

(6/) 

10 

4 

106 

566 

100 

100 

70 

30 

190 

75 

25 

Total  or  average 

12,824 

78 

32_ 

3 

£6 

11 



190 

11 

25 

Total,  West: 

Small  private  . 

Medium  and  large  private^ 

6,594 

46 

4l 

13 

277 

64 

32 

4 

505 

62 

27 

11 

13,860 

77 

19 

4 

471 

79 

6 

15 

192 

100 

National  forest 

42,396 

80 

15 

5 

2,335 

65 

35 

(6/5 

7 

100 

Other  public 

11,862 

72 

23 

5 

231 

100 

15 

6 

94 

Total  or  average 

74,712 

16 

3 

5 

3.314 

1° 

28 

2 

719 

72 

18 

10 

ALL  REGIONS 


Continental  United  States: 
Small  private  , 

Medium  and  large  private^ 
National  forest 
Other  public 

47,518 

36,569 

48,657 

15,897 

39 

69 

82 

76 

38 

24 

14 

20 

23 

7 

4 

4 

12,613 

11,081 

13,017 

9,961 

39 

85 

85 

87 

35 

12 

15 

13 

26 

3 

(6/5 

14,043 

16,496 

520 

3.481 

4o 

73 

100 

86 

26 

22 

11 

34 

5 

’3 

Total  or  average 

148,641 

63 

24 

11 

47,472 

12 

19 

8 

34,540 

6l 

22 

H_ 

Coastal  Alaska:^ 

National  forest 

3,443 

87 

13 

Other  public 

781 

100 

Total  or  average 

4,224 

82 

11 

Total,  all  regions: 

Small  private  , 

Medium  and  large  private-*-' 

47,518 

39 

38 

23 

12,613 

39 

35 

26 

14,043 

40 

26 

34 

36,569 

69 

24 

7 

11,881 

85 

12 

3 

16,496 

73 

22 

5 

National  forest 

52,100 

82 

14 

4 

13,017 

85 

15 

520 

100 

Other  public 

16,678 

77 

19 

4 

9,961 

87 

13 

<6/3 

3,481 

86 

11 

3 

Total  or  average 

12i865 

S 

24 

11 

47,472 

73 

19 

8 

34,540 

6l 

22 

17 

1 / Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  The 
determination  of  size  clase  of  private  ownership  was  based  on  the  total 
commercial  forest  land  area  in  the  ownership.  The  operating  area  of  an 
individual  ownership  is  the  combined  area  of  the  forest  types,  within  the 
ownership,  in  which  some  cutting  was  done  since  January  1,  19^7.  The 
operating  area  of  any  size  class  or  type  of  ownership  is  the  sum-  of  the 
operating  areas  on  individual  ownerships  in  that  size  class  or  type  of 
ownership.  Productivity  is  expressed  as  a percentage  of  operating  area 
found  to  be  in  a high,  medium,  or  low  productivity  class. 

2 / Small  private  includes  ownerships  containing  3 to  5,000  acres  of 
commercial  forest  land  in  the  East  and  10  to  ^,000  acres  in  the  West. 
Medium  and  large  private  includes  ownerships  of  5,000  and  larger. 

2/  Cuttings  on  which  large  products  like  sawlogs,  veneer  logs,  pulp 


logs,  veneer  bolts,  or  stave  bolts  comprise  80  percent  or  more  of 
the  total  cubic-foot  volume  of  products  harvested. 

4/  Cuttings  on  which  small  products  consisting  of  such  cordwood 
products  as  pulpwood,  distillation  wood,  fuelwood,  feltwood,  etc., 
comprise  80  percent  or  more  of  the  total  cubic-foot  volume  of 
products  harvested. 

Cuttings  on  which  both  large  and  small  products  are  har- 
vested together. 

6/  Less  than  0.5  percent. 

2./  Excludes  operating  area  on  some  large  private  ownerships  on 
which  access  was  denied. 

8/  Certain  classes  of  private  ownerships  were  Quitted  in  this 
region  because  there  were  no  osmer ships  of  the  omitted  classes  or 
they  were  so  small  that  total  operating  area  by  product  class  could 
not  be  adequately  determined  by  sampling  procedures. 
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Table  74. — Productivity  of  recently  cut  commercial  forest  land  In  the  United.  States  and  Coastal  Alaska,  by  region,  forest  type 
group,  and  ownership .class , and  by  elements  of  tho  combined  productivity  class,  1953-' 


NEW  ENGLAND 


Productivity 

Proportion 

Forest  type  group 
and  ownership  claos 

Operating 

area 

By  combined 
productivity  class 

‘ By  existing  stocking, 
‘ all  species 

: By  existing  stocking 

•plus  prospective  stocking 
• all  species^' 

Existing  and  prospective 
stocking  modified 
by  composition 

of  total 
on  vhich 
felling  age 

High  j Medium  Low 

! High  . Medium  . 

Low 

! High  | Medium  ! Low 

High  ! Medium  Low 

applied 

Thousand 

acres 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Small  private  ownerships 
(3  to  5, 000  acres): 

White-red- Jack  pine 

1,166 

21 

38 

4l 

32 

42 

26 

41 

38 

21 

31 

4l 

28 

84 

Spruce -fir 

1,615 

^3 

40 

17 

50 

26 

24 

68 

25 

7 

66 

25 

9 

87 

Oak-hickory 

84 

60 

40 

50 

26 

24 

100 

99 

1 

100 

Maple -beech-birch 

975 

b2 

42 

16 

58 

3^ 

8 

73 

22 

5 

64 

28 

8 

72 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger) : 

White -red- Jack-pine 

281 

81 

14 

5 

88 

5 

7 

91 

5 

4 

84 

11 

5 

66 

Loblolly- ahortleaf  pine 

2 

100 

100 

100 

100 

100 

Spruce -fir 

7,228 

71 

28 

1 

86 

13 

1 

89 

11 

a/) 

89 

11 

Q/S 

80 

Oak-pine 

2 

100 

100 

.. 

100 

100 

100 

Oak-hickory 

17 

12 

88 

94 

6 

100 

100 

94 

Maple -beech-birch 

2,311* 

64 

32 

4 

81 

15 

4 

86 

13 

1 

72 

27 

1 

87 

Public  ownerships: 

White -red- Jack  pine 

n4 

74 

26 

74 

26 

74 

26 

74 

26 

51 

Loblolly- ahortleaf  pine 

5 

100 

100 

100 

100 

Spruce -fir 

316 

96 

1 

3 

90 

7 

3 

97 

3 

97 

3 

18 

Oak-hickory 

156 

100 

.. 

47 

53 

100 

100 

.. 

53 

Maple -beech-birch 

T65 

zz_ 

3 

2§ 

4 

.. 

100 

97 

1L_ 

.. 

41 

MIDDLE  ATLANTIC 


Small  private  ownerships 
(3  to  5,000  acres): 


White -red- Jack  pine 

575 

71 

27 

2 

92 

7 

1 

98 

1 

1 

95 

4 

1 

70 

Spruce-fir 

106 

79 

21 

64 

35 

1 

84 

16 

84 

16 

48 

Loblolly- ahortleaf  pine 

397 

31 

26 

^3 

30 

28 

42 

39 

24 

37 

36 

24 

40 

25 

Oak -pine 

250 

31 

35 

34 

32 

32 

36 

44 

31 

25 

40 

27 

33 

66 

Oak-hickory 

2,761 

4l 

33 

26 

50 

30 

20 

71 

13 

16 

63 

21 

16 

65 

Maple -beech-birch 

2,926 

74 

21 

5 

84 

13 

3 

92 

7 

1 

84 

13 

3 

67 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger) : 

White-red- Jack  pine 

38 

100 

21 

79 

100 

100 

100 

Spruce -fir 

351 

94 

6 

78 

14 

8 

94 

6 

94 

6 

22 

Loblolly- short leaf  pine 

34 

59 

41 

29 

71 

59 

41 

.. 

59 

41 

.. 

71 

Oak-pine 

8 

12 

88 

12 

12 

76 

12 

12 

76 

12 

88 

Oak-hickory 

1,851 

43 

4l 

16 

26 

56 

18 

68 

25 

7 

50 

42 

8 

76 

Maple -beech-birch 

1,791 

69 

25 

6 

49 

45 

6 

96 

4 

85 

11 

4 

58 

Public  ownerships: 

White-red- Jack  pine 

77 

26 

74 

26 

lb 

26 

74 

26 

74 

6 

Spruce -fir 

6 

100 

. . 

100 

100 

100 

100 

Loblolly- short  leaf  pine 

25 

100 

.. 

96 

4 

100 

100 

.. 

76 

Oak-pine 

4 

25 

50 

25 

25 

50 

25 

75 

25 

25 

50 

25 

.. 

Oak-hickory 

1,371 

93 

6 

1 

60 

39 

1 

99 

1 

93 

6 

1 

37 

Maple -beech-birch 

1.708 

22 

L_ 

22 

2 

22 

1 

22 

1 

22_ 

See  footnotes  at  end  of  table. 
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Table  74  ."-Productivity  of  rocontly  cut  connaorclal  forest  Inna  in  U10  United  States  and  Coastal  A la  oka . by  region,  forest  typo 
group,  and  ownership  class,  and  by  elements  of  thfr  combined  productivity  claps,  195:p'  - Continued 


LAEE  STATES 


Productivity 

Proportion 
of  total 
on  which 
felling  ago 
Ihctora  were 

Forest  type  group 
and  ownership  class 

Operating 

area 

By  combined 
productivity  class 

| By  existing  stocking, 
all  species 

: By  existing  stocking 

tplus  prospective  stocking 
: all  spocleac/ 

Existing  and  prospective 
stocking  modified 
by  ccan>ooltlan 

High  \ Medium  j Low 

. High  . Medium  .*  Low 

! High  I Medium  ",  Low 

High  ! Medium  ! Low 

applied 

Thousand  Porcent  Percent  Percent  Percent  Porcont  Percent  Percent  Percent  percent  Percent  Percent  Percent  Percent 
acres 


Smll  private  ovnorohlps 
(3  to  5,000  acroo): 


White -rod- Jack  pine 

433 

25 

54 

21 

17 

46 

37 

33 

53 

14 

27 

56 

17 

27 

Spruce -fir 

560 

3** 

47 

19 

27 

49 

24 

67 

28 

5 

49 

42 

9 

58 

Oak-hickory 

622 

49 

39 

12 

64 

20 

16 

71 

26 

3 

55 

37 

8 

34 

Elm-ash -cot  ton  wood 

99 

31 

60 

9 

16 

58 

26 

43 

49 

8 

39 

53 

8 

26 

Paplo -beech- birch 

1,295 

73 

17 

10 

56 

31 

13 

82 

11 

7 

77 

15 

8 

26 

Aspen-birch 

1,61*5 

74 

15 

11 

52 

30 

18 

74 

18 

8 

74 

15 

11 

9 

Medium  and  large  private 
ownerships  (5_P00  acres 
and  larger);-/ 


White -red- Jack  pine 

249 

73 

24 

3 

29 

48 

23 

84 

15 

1 

73 

24 

3 

6 

Spruce -fir 

581 

75 

21 

4 

20 

73 

7 

76 

24 

76 

22 

2 

34 

Oak-hickory 

6 

100 

100 

100 

,, 

100 

E lm-a oh-cott onvood 

17 

100 

94 

6 

100 

100 

Maple -beech-b lrch 

1,715 

81 

18 

1 

66 

29 

*5 

92 

*8 

<a/i 

84 

15 

1 

12 

Aspen-birch 

716 

95 

2 

3 

73 

22 

5 

95 

2 

3 

95 

2 

3 

3 

Public  ownerships: 


White-red- Jack  pine 

2,505 

68 

30 

2 

27 

57 

16 

82 

18 

Q/) 

69 

31 

u/> 

13 

Spruce -fir 

3,997 

76 

24 

u/> 

46 

44 

10 

88 

12 

d/> 

78 

22 

<!/> 

28 

Oak-hickory 

429 

76 

24 

43 

57 

100 

100 

89 

Elm-a  oh -cottonwood 

l$o 

30 

56 

14 

4 

69 

27 

58 

28 

14 

30 

56 

14 

Maple -beech-birch 

2,250 

91 

8 

1 

87 

10 

3 

91 

9 

91 

8 

1 

9 

Aspen-birch 

6.630 

85 

iS 

_J2Z 1 

ss 



22 

10 

86 

14 

-M 

is_ 

CENTRAL  STATES 


Small  private  ownerships 
(3  to  5,000  acres): 


Loblolly- short leaf  pine 

23 

13 

17 

70 

74 

13 

13 

87 

13 

22 

65 

13 

78 

Oak-pine 

460 

81 

18 

1 

79 

20 

1 

84 

15 

1 

81 

18 

1 

11 

Oak-hickory 

6,242 

43 

4l 

16 

51 

35 

14 

71 

24 

5 

52 

34 

14 

39 

Oak-gum-cypre  as 

265 

51 

27 

22 

34 

4o 

26 

73 

9 

is 

55 

26 

1? 

60 

Elm-a  sh-cottonvood 

4J*7 

39 

50 

11 

31 

64 

5 

85 

12 

3 

43 

57 

m 

46 

Maple -beech-birch 

170 

40 

49 

11 

73 

22 

5 

90 

10 

50 

42 

8 

29 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger) : 


Loblolly-  short  leaf  pine 

12 

75 

25 

67 

33 

75 

25 

75 

25 

25 

Oak-pine 

75 

45 

40 

15 

43 

56 

1 

81 

19 

61 

24 

15 

33 

Oak-hlckcary 

1,059 

43 

50 

7 

4o 

44 

16 

72 

27 

1 

63 

31 

6 

52 

Maple -beech-birch 

8 

100 

100 

100 

100 

Public  ownerships: 

White -re 4- Jack  pine 

1 

100 

100 

100 

100 

Loblolly- short leaf  pine 

176 

100 

79 

21 

100 

100 

1 

Oak-pine 

390 

83 

17 

u/> 

84 

15 

1 

99 

1 

83 

17 

7 

Oak-hickory 

1,766 

89 

11 

79 

21 

95 

5 

89 

11 

1 

Oak -gum- cypress 

6 

17 

83 

100 

100 

17 

83 

E lm-a  ah-c ottanvood 

38 

100 

.. 

16 

84 

. . 

100 

100 

Maple -beech-birch 

2 

100 

.. 

100 

100 

100 

See  footnotes  at  end  of  table. 
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Table  74  • — Productivity  of  recent  cut  cotunorcial  forest  Imd  In  tlic  United  States  and  Coastal  Alaska  , by  region,  forest  type 
group,  and  ownership  class,  and  by  el^inantu  of  the  combined  productivity  class,  - Cent inuod 


SOUTHEAST 


Forost  typo  group 
and  ovnerohip  class 

Opera  ty^g 
oreo-t/ 

Productivity 

Proportion 
of  total 
on  which 
felling  age 

By  combined 
productivity  class 

! By  existing  stocking, 
all  species 

: By  existing  stocking 

ipluo  prospective  yBtocking 
: all  species^' 

Existing  and  prospective 
stocking  modified 
by  composition 

High  ] Medium  ! Low 

! High  ! Medium  j Low 

J High  ! Medium  J Low 

High  Medium  \ Low 

applied 

Thousand  Percent  Percent  Percont  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent 
acres 


Small  private  ownerships 
(3  to  5,00°  acres): 


Longloaf- slash  pine 

6,586 

31 

32 

37 

10 

44 

46 

4o 

29 

31 

1)0 

28 

32 

46 

Loblolly- ahortleaf  pine 

10,213 

36 

27 

37 

1)6 

26 

28 

51 

27 

22 

50 

27 

23 

71 

Oak -pine 

1,659 

32 

26 

42 

22 

33 

45 

4l 

29 

30 

39 

29 

32 

56 

Oak-hickory 

4,087 

44 

43 

13 

37 

42 

21 

6o 

35 

5 

47 

43 

10 

47 

Oak-gum- cypress 

1,61)8 

33 

1)7 

20 

23 

22 

55 

59 

25 

16 

1)0 

4l 

19 

74 

Medium  and  large  private 
ownerships  (5_P00  acres 
and  larger) ' 


Langleaf- slash  pine 

10,226 

75 

14 

11 

24 

52 

24 

75 

15 

10 

75 

15 

10 

11 

Loblolly- short leaf  pine 

3,733 

79 

14 

7 

65 

29 

6 

87 

8 

5 

87 

8 

5 

28 

Oak -pine 

399 

71 

28 

1 

42 

52 

6 

72 

28 

Q/> 

72 

28 

u/> 

15 

Oak-hickory 

1,199 

78 

19 

3 

25 

63 

12 

86 

11 

3 

78 

19 

3 

21 

Oak-gum-cypress 

1,721 

79 

21 

48 

37 

15 

82 

18 

79 

21 

13 

Public  ownerships: 

Langleaf -slash  pine 

2,161 

96 

4 

14 

82 

4 

96 

4 

96 

4 

3 

Loblolly- ahortleaf  pine 

1,41)0 

83 

16 

1 

50 

33 

17 

95 

5 

95 

5 

15 

Oak-pine 

669 

90 

5 

5 

49 

4o 

11 

95 

5 

90 

5 

5 

1 

Oak-hickory 

964 

90 

7 

3 

**3 

52 

5 

97 

3 

92 

5 

3 

3 

Oak-gum-cypre 88 

239 

8o 

12 

8 

22 

6l 

17 

82 

10 

8 

82 

10 

8 

5 

WEST  GULF 


Smell  private  ownerships 
(3  to  5,000  acres): 


Long leaf -slash  pine 

435 

10 

4l 

49 

14 

25 

61 

15 

38 

47 

15 

38 

47 

30 

Loblolly- ahortleaf  pine 

4,206 

21 

28 

51 

25 

29 

46 

30 

37 

33 

29 

37 

34 

69 

Oak-pine 

997 

27 

^7 

26 

14 

45 

41 

43 

47 

10 

40 

49 

11 

68 

Oak-hickory 

2,035 

22 

67 

11 

22 

36 

42 

50 

46 

4 

49 

47 

4 

71 

Oak-gum- cypre s s 

1,876 

16 

60 

24 

16 

37 

47 

37 

52 

11 

30 

50 

20 

72 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger) 


Langleaf- slash  pine 

1,406 

77 

9 

14 

54 

17 

29 

79 

7 

14 

77 

9 

14 

14 

Loblolly- ahortleaf  pine 

4,984 

77 

19 

4 

47 

46 

7 

79 

18 

3 

79 

18 

3 

19 

Oak -pine 

415 

41 

24 

32 

49 

20 

31 

63 

12 

25 

63 

12 

25 

46 

Oak-hickory 

106 

28 

72 

8 

92 

37 

63 

30 

70 

53 

Oak-gum-cypress 

3,107 

39 

44 

17 

23 

35 

42 

46 

44 

10 

4l 

40 

19 

38 

Public  ownerships: 


Longleaf- slash  pine 

274 

82 

17 

1 

73 

26 

1 

99 

1 

82 

17 

1 

5 

Loblolly -short leaf  pine 

1,368 

95 

3 

2 

77 

20 

3 

95 

4 

1 

95 

3 

2 

2 

Oak -pine 

185 

94 

6 

78 

20 

2 

94 

6 

94 

6 

Oak-hickory 

974 

45 

55 

5 

66 

29 

45 

55 

45 

55 

Oak-gum-cypre ss 

l4l 

10 

54 

36 

2 

36 

62 

31 

33 

36 

20 

44 

36 

23 

See  footnotes  at  end  of  table. 
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Table  74  . — Productivity  of  recently  cut  commercial  forest  land  In  the  United  States  and  Coastal  Alaska,  by  region,  forest  type 
group , and  ownership  class , and  by  elements  of  the  combined  productivity  class , 1953~^  - Continued 


DOUGLAS -FIR  SUBKEGIOH 


Productivity 

Proportion 

Forest  type  group 
and  ownership  class 

Operating 

area 

By  combined 
productivity  class 

! By  existing  stocking, 
all  species 

: By  existing  stocking 
[plus  prospective  stocking 
all  spec lea 

Existing  and  prospective 
stocking  modified 
by  composition 

an  which 
felling  age 
factors  were 

High  \ Medium  Low 

! High  ; Medium  ! Low 

! High  I Medium  1 Low 

High  ! Medium  [ Low 

applied 

Thousand  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent 
acres 


Small  private  ownerships 
(10  to  5,000  acres): 


Douglas-flr 

2,786 

Hemlock-Sitka  spruce 

280 

Pcmderosa  pine 

41 

Western  white  pine 

5 

Fir- spruce 

24 

Hardwoods 

13 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger) : 

Douglas-flr 

4,204 

Hemlock-Sitka  spruce 

1,750 

Pander osa  pine 

9 

Fir- spruce 

161 

Public  ownerships: 

Douglas-flr 

o,971 

Hemlock-Sitka  spruce 

1,184 

Pander  osa  pine 

136 

Western  white  pine 

3 

Lodgepole  pine 

11 

Fir -spruce 

361 

Hardwoods 

1 

59 

28 

13 

27 

44 

63 

34 

3 

4l 

37 

88 

12 

44 

44 

100 

20 

80 

46 

5>* 

96 

15 

85 

5*+ 

31 

86 

10 

4 

50 

41 

95 

1 

4 

91 

5 

100 

100 

100 

92 

*4 

85 

12 

3 

52 

46 

94 

6 

(2/> 

69 

16 

100 

100 

100 

100 

100 

100 

100 

65 

32 

.. 

100 

100 

29  67  25 

22  73  24 

12  88  12 

. . 100 

.4  100 

15  5^  46 


9 86  10 

4 95  5 

100 

4 100 


2 86  13 

15  94  6 

. . 100 

..  loo 

. . 100 

3 100 

. . . . 100 


8 

66 

26 

8 

55 

3 

68 

29 

3 

46 

88 

12 

56 

100 

,, 

46 

54 

15 

85 

.. 

4 

86 

10 

4 

13 

95 

5 

30 

100 

. . 

100 

.. 

.. 

1 

85 

14 

1 

17 

94 

6 

37 

100 

100 

100 

100 

100 

PUP?  SUBREGION 


Small  private  ownerships 
(10  to  5,000  acres): 


Douglas-flr 

305 

47 

33 

20 

43 

Pcmderosa  pine 

1,205 

31 

57 

12 

23 

Lodgepole  pine 

31 

94 

6 

94 

Fir- spruce 

26 

73 

15 

12 

38 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger) : 

Douglas-flr 

297 

85 

15 

34 

Ponderosa  pine 

1,337 

89 

11 

66 

Western  white  pine 

11 

100 

larch 

60 

33 

67 

87 

Fir- spruce 

52 

100 

•• 

100 

Public  ownerships: 

Douglas-flr 

857 

82 

16 

2 

23 

Hemlock-Sitka  spruce 

25 

100 

Pcmderosa  pine 

7,029 

86 

13 

1 

67 

Western  white  pine 

110 

90 

10 

. . 

Lodgepole  pine 

763 

100 

69 

Larch 

534 

60 

39 

1 

58 

Fir-spruce 

500 

90 

10 

(3/> 

48 

See  footnotes  at  end  of  table. 


43 

14 

62 

33 

5 

54 

38 

8 

61 

16 

50 

47 

3 

Ut 

50 

6 

6 

94 

6 

94 

6 

62 

73 

27 

73 

15 

1 2 

62 

4 

89 

11 

86 

14 

5 

30 

4 

92 

8 

89 

11 

1 

91 

9 

100 

100 

9 

13 

87 

13 

33 

67 

100 

100 

67 

10 

87 

13 

Q/> 

82 

16 

2 

17 

100 

100 

100 

100 

32 

1 

88 

11 

1 

86 

13 

1 

1 

90 

10 

90 

10 

.. 

90 

10 

26 

5 

100 

100 

.. 

. . 

41 

1 

63 

36 

1 

60 

39 

1 

.. 

43 

9 

100 

u/> 

90 

10 

u/> 

•• 
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Table  74  . — Productivity  of  recently  cut  conmorclal  f great  laikL  1-n  the  Uhl  ted  States  and  Coaetal  Ala  eta . by  region,  forest  type 
group,  and  owner  oh  lp  claoo,  and  by  o lament  o of  the  combined  productivity  olaeo,  1953^'  - Continued 


PACI7IC  HOPTHWEST 


Productivity 

Proportion 

Forest  type  group 
and  ownership  class 

Operating 

area 

By  combined 

productivity  class  . 

By  existing  stocking, 
all  spec lea 

By  existing  e toe  king 
plus  prospective  stocking 
all  species 

Existing  and  prospective 
stocking  modified 
by  composition 

of  total 
an  which 
felling  age 
fa c tore  were 

High  ; 

Medium  ! 

Low  J 

High  : 

Medium  ! 

Low 

High  I 

Medium 

j Low 

High  : 

Medium  ! 

Low 

applied 

Thousand 

acres 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent  Percent 

Percent 

Snail  private  ownerships 
(10  to  5,000  acres): 

Douglas-fir 

3,091 

58 

29 

13 

28 

44 

28 

67 

26 

7 

65 

27 

8 

57 

Hemlock-Sltka  spruce 

280 

64 

33 

3 

4l 

37 

22 

73 

24 

3 

68 

29 

3 

46 

Pcmderosa  pine 

1,216 

33 

56 

11 

24 

61 

15 

51 

46 

3 

45 

49 

6 

54 

Western  white  pine 

5 

100 

20 

80 

100 

. . 

100 

. . 

Lodgepole  pine 

31 

94 

6 

.. 

94 

6 

94 

6 

94 

6 

Fir -spruce 

50 

60 

8 

32 

20 

78 

2 

86 

14 

60 

8 

S 

Hardwoods 

13 

15 

85 

54 

31 

15 

54 

46 

15 

85 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger) : 

Douglas-fir 

4,501 

85 

11 

4 

49 

42 

9 

86 

10 

4 

86 

10 

4 

12 

Hemlock-Sitka  spruce 

1,750 

95 

1 

4 

91 

5 

4 

95 

5 

95 

5 

30 

Pcmderosa  pine 

1,346 

89 

11 

66 

30 

4 

92 

8 

89 

11 

1 

Western  white  pine 

11 

. . 

100 

91 

9 

100 

100 

9 

Larch 

60 

33 

67 

.. 

87 

13 

87 

13 

33 

67 

Fir-spruce 

213 

100 

•• 

94 

3 

3 

100 

100 

Public  ownerships: 

Douglas-fir 

7,820 

84 

13 

3 

49 

48 

3 

86 

13 

1 

85 

14 

1 

17 

Henlock-Sitka  spruce 

1,209 

94 

6 

(1/) 

68 

15 

17 

94 

6 

.. 

94 

6 

.. 

38 

Pcmderosa  pine 

7,165 

87 

12 

1 

67 

32 

1 

88 

11 

1 

87 

12 

1 

1 

Western  white  pine 

113 

3 

87 

10 

3 

87 

10 

3 

87 

10 

3 

87 

10 

Lodgepole  pine 

77* 

100 

.. 

69 

26 

5 

100 

100 

. . 

Larch 

534 

60 

39 

1 

58 

41 

1 

63 

36 

i 

60 

39 

. 1 

Fir-spruce 

94i 

94 

6 

(2/> 

5h 

39 

7 

100 

.. 

94 

6 

u/> 

Hardwoods 

1 

•• 

100 

•• 

100 

•• 

• • 

100 

100 

CALUORHIA 


Snail  private  owner ahlpe 
(10  to  5,000  acres): 


Douglas-fir 

261 

75 

24 

1 

6 

Redwood 

161 

75 

25 

.. 

32 

Pcmderosa  pine 

350 

41 

36 

23 

28 

Fir-spruce 

20 

•• 

100 

•• 

•* 

Medium  and  large  private 

ownarehlps  (5-000  acres 
and  larger)  i—' 

Douglas-fir 

521 

81 

19 

32 

Redwood 

716 

90 

10 

57 

Pcmderosa  pine 

1,266 

85 

15 

36 

Western  white  pine 

85 

90 

10 

70 

Fir -spruce 

342 

100 

71 

Public  ownerships: 

Douglas-fir 

1,143 

78 

22 

11 

Redwood 

66 

100 

. . 

21 

Pcmderosa  pine 

3,214 

71 

29 

48 

Western  white  pine 

150 

72 

28 

65 

Fir-spruce 

770 

80 

20 

2. 

43 

51 

76 

23 

1 

75 

24 

1 

# , 

54 

14 

75 

25 

.. 

75 

25 

.. 

.. 

50 

22 

45 

36 

19 

41 

36 

23 

5 

60 

40 

.. 

100 

.. 

100 

23 

45 

81 

19 

81 

19 

,, 

26 

17 

90 

10 

90 

10 

• • 

64 

85 

15 

85 

15 

5 

30 

V. 

97 

•3 

90 

10 

.. 

29 

100 

100 

73 

16 

78 

22 

70 

22 

79 

100 

100 

44 

8 

75 

25 

71 

29 

35 

86 

14 

72 

28 

12 

j 

80 

20 

80 

20 

See  footnotes  at  end  of  table. 
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NORTHERN  ROCKY  MOUNTAIN 


Productivity 

Proportion 

Forest  type  group 
funA  ownership  class 

Operating 

area 

By  combined 
productivity  class 

‘ By  existing  stocking, 
* all  species 

: By  existing  stocking 

•plus  prospective  stocking 
: all  species 

Existing  and  prospective 
stocking  modified 
by  composition 

of  total 
on  which 
felling  age 
factors  were 

High  j Medium  ! Low 

! High  ' Medium  ! Low 

] High  ! Medium  ! Low 

High  j Medium  ! Low 

applied 

Thousand  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent  Percent 


acres 

Small  private  ownerships 
(10  to  5,000  acres): 


Douglas -fir 

308 

25 

60 

15 

19 

52 

29 

27 

70 

3 

27 

70 

3 

50 

Panda rosa  pine 

572 

14 

58 

28 

3 

65 

12 

42 

57 

1 

22 

66 

12 

28 

Western  white  pine 

166 

25 

58 

17 

25 

58 

17 

25 

58 

17 

25 

58 

17 

48 

Lodgepole  pine 

61 

51 

49 

5 

95 

.. 

5 

95 

51 

49 

92 

Larch 

209 

76 

24 

.. 

65 

32 

3 

79 

a 

76 

24 

.. 

52 

Fir-spruce 

12 

100 

100 

• • 

100 

100 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger): 


Douglas-flr 

350 

60 

32 

8 

32 

61 

7 

77 

23 

60 

32 

8 

5 

Pcmde rosa  pine 

890 

41 

50 

9 

23 

65 

12 

51 

49 

41 

50 

9 

2 

Western  white  pins 

373 

19 

65 

16 

6 

69 

25 

19 

65 

16 

19 

65 

16 

50 

Lodgepole  pine 

334 

96 

4 

54 

1 

96 

4 

96 

4 

Larch 

617 

34 

59 

7 

84 

16 

. . 

93 

7 

34 

59 

7 

1 

Fir- spruce 

so 

15 

25 

60 

6 

19 

75 

15 

25 

60 

15 

25 

60 

Public  ownerships: 


Douglas-flr 

4,894 

70 

26 

4 

28 

68 

4 

70 

27 

3 

70 

26 

4 

8 

Panderosa  pine 

4,222 

83 

15 

2 

24 

74 

2 

86 

14 

U/> 

83 

15 

2 

6 

Western  white  pine 

1,579 

12 

44 

44 

44 

56 

12 

45 

43 

12 

44 

44 

Lodgepole  pine 

5,838 

86 

9 

5 

32 

57 

11 

90 

6 

4 

86 

9 

5 

1 

Larch 

2,175 

38 

4l 

21 

u/> 

99 

1 

44 

56 

38 

41 

21 

.. 

Fir- spruce 

2,148 

34 

45 

21 

7 

54 

39 

34 

45 

21 

34 

^5 

21 

SOUTHERN  ROCKY  MOUNTAIN 


Snail  private  ownerships 
(10  to  5,000  acres): 


Douglaa-flr 

34 

9 

91 

6 

94 

.. 

79 

21 

79 

21 

91 

Panderosa  pine 

241 

29 

52 

19 

20 

33 

47 

30 

55 

15 

29 

52 

19 

4 

Lodgepole  pine 

233 

78 

22 

.. 

29 

71 

98 

2 

98 

2 

.. 

20 

Fir-spruce 

23 

17 

83 

.. 

*4 

96 

.. 

17 

83 

17 

83 

.. 

.. 

Hardwoods 

9 

100 

• • 

.. 

100 

100 

100 

.. 

.. 

.. 

Medium  and  large  private 
ownerships  (5,000  acres 
and  larger): 


Douglas-flr 

23 

100 

.. 

.. 

17 

83 

.. 

100 

.. 

100 

.. 

Panderosa  pine 

808 

57 

27 

16 

9 

70 

21 

57 

27 

16 

57 

27 

16 

16 

Lodgepole  pine 

24 

100 

. . 

.. 

33 

67 

100 

.. 

100 

.. 

Fir- spruce 

213 

82 

18 

• • 

56 

26 

18 

82 

is 

.. 

82 

18 

Public  ownerships: 


Douglas-flr 

150 

100 

59 

4l 

100 

,, 

,, 

100 

Panderosa  pine 

7,136 

71 

25 

4 

31 

56 

13 

73 

24 

3 

71 

25 

Lodgepole  pine 

1,666 

96 

4 

u/) 

31 

40 

29 

98 

2 

.. 

96 

4 

Fir- spruce 

2,746 

91 

8 

1 

36 

64 

.. 

94 

6 

91 

8 

Hardwoods 

77 

23 

21 

§1 

n 

23 

77 

23 

°4 

u/> 


COASTAL  ALASKA 


Public  ownerships: 

Hemlock-Sltto  spruce  4,224  89  11  ..  87  13 


11  . . 89  n 


See  footnotes  at  end  of  table. 
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Tlmbor  Reaourco  Review 


Table  74  .--Productivity  of  recently  cut  conmprc  lnl  forest  land  In  tho  Uni  tod  States  and  Coastal  A la  a to , by  region,  forest  type 


group 

and  ownership  class,  and  by  elements  of  tho 

combined  productivity  class 

- Continued 

ALL  REGIONS 

Productivity 

Proportion 

Foreot  type  group 
and  ownership  class 

By  combined 
productivity  class 

By  existing  stocking, 
all  spec loo 

By  existing  stocking  : 

plus  prospective  atoc king,: 
all  species-'  : 

Existing  and  prospective 
stocking  modified 
by  composition 

of  total 
on  which 
foiling  age 

High  : 

Medium 

Low  ’ 

High  : 

Medium 

Low 

High 

Medium 

low  ; 

High 

Medium  .* 

Low 

applied 

Thousand 

Percent 

Percent 

Percent 

Percont 

Percont 

Percent 

Percont 

Percent 

Percent 

Percent 

Percont  Percent 

Percent 

acres 

Small  private  ownerships 

(under  5/000  acres) 

Eastern  type  groups: 

White -red -Jack  pine 

2,174 

35 

38 

27 

45 

33 

22 

54 

31 

15 

47 

34 

19 

69 

Spruce-fir 

2,281 

42 

41 

17 

45 

32 

23 

69 

25 

6 

63 

29 

8 

78 

T aaf-nlanh  pipe 

7,635 

29 

33 

30 

10 

42 

ua 

39 

29 

32 

38 

29 

33 

4a 

Loblolly-ehortlesf  pine 

21,651* 

36 

31 

33 

^3 

29 

28 

49 

31 

20 

47 

31 

22 

61 

Oak-pine 

1,133 

13 

30 

27 

33 

34 

33 

53 

29 

18 

51 

30 

19 

50 

Oak-hickory 

17,305 

40 

44 

it 

44 

35 

21 

66 

28 

6 

52 

37 

11 

49 

Oak-gum-cypr e s s 

1,015 

26 

53 

21 

20 

32 

48 

49 

38 

13 

36 

46 

18 

70 

Elm-aah-cottonwood 

560 

37 

51 

12 

28 

64 

6 

76 

20 

4 

41 

55 

4 

42 

Maple -beech-birch 

5,366 

67 

25 

8 

72 

21 

7 

86 

11 

3 

78 

17 

5 

57 

Aspen-birch 

1,615 

74 

15 

11 

52 

30 

18 

74 

18 

8 

74 

15 

n 

9 

Western  type  groups: 

Douglas -fir 

3,691 

56 

32 

12 

26 

45 

29 

64 

29 

7 

62 

31 

7 

52 

Henlock-Sltka  spruce 

280 

61 

34 

2 

4l 

37 

22 

74 

24 

2 

69 

29 

2 

46 

Redwood 

161 

75 

25 

32 

14 

75 

25 

75 

25 

Panderosa  nine 

2,1109 

29 

53 

18 

19 

62 

19 

46 

48 

6 

37 

52 

11 

35 

Western  white  pine 

171 

27 

57 

16 

25 

59 

16 

27 

57 

16 

27 

57 

16 

47 

Lodgepole  pine 

325 

65 

2 6 

9 

10 

38 

52 

80 

20 

79 

12 

9 

32 

Larch 

209 

76 

24 

65 

33 

2 

79 

21 

.. 

76 

24 

.. 

52 

Fir-spruce 

105 

32 

52 

16 

10 

81 

9 

45 

55 

32 

52 

16 

Hardwoods 

22 

50 

50 

32 

59 

9 

73 

27 

50 

50 

Medium  and  large  private 

ownerships  (5,000  acres 
and  larger)  i—> 

Eastern  type  groups: 

White-red- Jack  pine 

568 

79 

17 

4 

58 

28 

14 

89 

9 

2 

80 

16 

4 

42 

Spruce -fir 

8,160 

73 

26 

1 

81 

17 

2 

88 

12 

Q/> 

88 

12 

0/) 

75 

Longleaf- slash  pine 

12,070 

75 

13 

12 

29 

47 

24 

76 

14 

10 

75 

15 

10 

14 

Loblolly- ah ortleaf  pine 

11,091 

81 

14 

5 

58 

36 

6 

85 

12 

3 

84 

11 

5 

21 

Oak-pine 

1,116 

66 

21 

11 

61 

28 

11 

76 

16 

8 

75 

16 

9 

28 

Oak-hickory 

1,950 

59 

33 

8 

35 

52 

13 

77 

19 

4 

65 

29 

6 

54 

Oak-gum-cypreos 

5,601 

55 

36 

9 

36 

31* 

30 

63 

31 

6 

56 

33 

11 

27 

E lm-a  sh-c  0 ttcmvood 

17 

100 

94 

6 

100 

. . 

100 

Maple -beech-birch 

5,828 

71 

26 

3 

67 

29 

4 

91 

9 

<i/> 

79 

19 

2 

56 

Aspen-birch 

716 

95 

2 

3 

73 

22 

5 

95 

2 

3 

95 

2 

3 

3 

Western  type  groups: 

Douglas-flr 

5,395 

83 

13 

4 

46 

42 

12 

85 

12 

3 

84 

12 

4 

11 

Hemlock -Sitka  spruce 

1,750 

95 

1 

4- 

91 

5 

4 

95 

5 

95 

5 

30 

Redwood 

716 

90 

10 

58 

26 

16 

90 

1C 

90 

10 

Panderosa  pine 

1,310 

72 

23 

5 

36 

55 

7 

75 

22 

3 

72 

23 

5 

3 

Western  white  pine 

469 

31 

56 

13 

17 

63 

20 

32 

55 

13 

31 

56 

13 

40 

Lodgepole  pine 

358 

96 

4 

42 

53 

5 

96 

4 

96 

4 

larch 

677 

34 

60 

6 

84 

15 

1 

93 

7 

34 

60 

6 

1 

Fir- spruce 
Hardwoods 

818 

88 

7 

5 

67 

21 

12 

88 

7 

5 

88 

7 

5 

Public  ownerships: 

Eastern  type  groups: 

White -red- Jack  pine 

2,705 

68 

30 

2 

29 

55 

16 

80 

19 

1 

68 

31 

1 

15 

Spruce-fir 

1,319 

77 

23 

u/) 

49 

42 

9 

89 

11 

a/) 

80 

20 

<3/> 

27 

Longleaf- slash  pine 

2,713 

93 

5 

2 

23 

72 

5 

95 

3 

2 

93 

5 

2 

5 

Loblolly -short leaf  pine 

3,731 

90 

9 

1 

68 

24 

8 

95 

4 

1 

95 

4 

1 

10 

Oak-p Itm 

1,610 

91 

7 

2 

71 

24 

5 

97 

1 

2 

91 

7 

2 

1 

Oak-hickory 

7,535 

85 

15 

1 

56 

39 

5 

89 

11 

86 

14 

u/> 

14 

Oak-gum- cypres e 

472 

60 

24 

16 

19 

53 

28 

68 

17 

15 

64 

20 

16 

10 

T lm-a  ah- c ottanvood 

228 

42 

47 

11 

6 

71 

23 

66 

23 

11 

42 

47 

11 

Maple-beech-blrch 

1,725 

91 

5 

1 

91 

8 

1 

96 

4 

94 

5 

1 

31 

Aspen- birch 

6,616 

65 

15 

u/> 

55 

44 

1 

90 

10 

85 

15 

<i/> 

13 

Western  type  groups: 

Douglas-flr 

11,023 

79 

18 

3 

38 

57 

5 

80 

is 

2 

79 

18 

3 

12 

Hemlock-Si tka  spruce 

5,133 

90 

10 

a/) 

83 

14 

3 

90 

10 

90 

10 

8 

Redwood 

66 

10c 

.. 

21 

79 

10c 

. . 

100 

Panderosa  pine 

21,737 

79 

19 

2 

44 

jo 

6 

81 

is 

1 

79 

19 

2 

2 

Western  white  pine 

1,812 

16 

46 

38 

5 

46 

49 

17 

46 

37 

16 

46 

38 

Lodgepole  pine 

8,278 

90 

7 

3 

35 

51 

14 

92 

5 

3 

90 

7 

3 

1 

Larch 

2,709 

42 

4o 

18 

12 

87 

1 

48 

52 

Q/) 

42 

40 

18 

.. 

Fir- spruce 

0,605 

72 

21 

7 

31 

55 

14 

74 

19 

7 

72 

21 

7 

Hardwoods 

377 

77 

23 

31 

§3 

ZL_ 

23_ 

77 

S3 

1/  Prepared  by  Forest  Service,  U.  S.  Department  of  Agriculture.  The 
determination  of  site  class  of  private  ownership  was  based  an  the  total 
commercial  forest  land  area  In  the  ownership.  The  operating  area  of  an 
Individual  ownership  is  the  combined  area  of  the  forest  types,  within  the 
ownership,  In  which  same  cutting  was  done  since  January  1,  1947.  The 
operating  area  of  any  size  class  or  type  of  ownership  Is  the  sum  of  the 
operating  areas  an  Individual  ownerships  In  that  size  class  or  type  of 
ownership.  Productivity  is  expressed  as  a percentage  of  the  operating 
area  found  to  be  In  a high,  medium,  or  low  productivity  class  according 
to  measurement  of  the  four  elements  taken  into  account  In  arriving  at  a 
c omhlned  productivity  Index  . 


2/  For  eastern  type  groups  prospective  stocking  estimated  far 
desirable  species  only. 

3/  Lees  than  0.5  percent. 

4/  Excludes  operating  area  on  some  large  private  ownerships  on 
which  access  was  denied. 

Includes  ownerships  containing  3 to  5,000  acres  of  commercial 
forest  land  In  the  East  and  10  to  5,000  acres  In  the  West. 
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Table  77. Proportion  of  area  In  ownerships  In  the  United  State  a and  Coaatel  Ala  aha  an  which  bomb  stand  improvement  le  be  Ida  dope  on  compere 

Iwtv^  other  than  recently  cut  aroaa,  by  ownership  claoe  and  olio  clans  of  private  ownership , and  by  section  and  region  .1953^ 


Section  and  region 

All  public  ownerships 

National  forest 

Bureau  of  Land  Management 

Indian 

Other  Federal 

State,  county,  and  municipal 

Total 

Proportion  of 
area?/  in  ownerships 
an  Which  some  stand 

being  done 

: Proportion  of 

Total  :oreah7  In  ownerships 
area  : an  which  some  stand 

owned  : Improvement  Is 

: being  demo 

Total 

Proportion  of 
area?/  in  ownerships 
on  which  some  stand 
Improvement  le 
being  done 

Total 

oreal^ln  ownerships 
an  which  some  stand 
Improvement  le 
being  done 

Total 

Proportion  of 
area?/  in  ownerships 
cm  which  some  stand 
Improvement  le 
being  dome 

Total 

area 

Pronortlon  of 
areal/  in  ownerships 
on  which  some  stand 
Improvement  Is 
being  done 

Thoucand  Percent  Thousand  Percent  Thousand  Percent  Thouaand  Porcent  Thousand  Percent  Thousand  Percent 

acres  acroo  acreo  acres  acres  acres 


NOW  Vrglwnrt 

1,741 

73 

822 

86 

Middle  Atlantic 

5,514 

58 

1,339 

79 

Lake  States 

21,439 

48 

5,895 

77 

Central 

3,190 

65 

2,181 

75 

Plains 

542 

45 

1,119  26 

1 

_J6§ ^ 


837  67 

3,973  53 

13,899  38 

558  73 

& 


Total  or  average 


South: 

South  Atlantic 
Southeast 
West  Culf 


4,016  35  2,783  33 

7,789  3U  3,892  42  28 

4.874 22 3.697 46 126_ 


47  654  4U  532  39 

46  ..  2,271  31  1,552  19 

24 83 628 20  399 k_ 


Total  or  average 
West: 

Pacific  Northwest: 

Douglas -fir  subregion 
Pine  subregion 
Total  or  average 
California 

Northern  Rocky  Mountain 
Southern  Rocky  Mountain 


16 .679  36 


12,130  32 

13.661 6^_ 

25,791  49 

9,264  73 

25,381  56 

16.549 41 


Continental  United  States 
Coastal  Alaakn 


76.985 

126,090 

4.250 

=^=L&^i= 


53 

50 


48 


2.483  21 


7,139  42  2,256  20  257  68  55  2,423  13 

9.970 2® 4o4 2.506 22 §2 jib 

17,109  63  2,660  17  2,763  39  118  ..  3,141  10 

8,573  78  324  133  40  194  27 

21,627  66  1,206  ..  822  ..  83  ..  1,643  4 

13.351 45 1.097 2 1.622 12 ^6 „ 422 ^ 

60.660  62  5.287  20  5,340  24  .297  ..  5,401  8 

81,314  61  5,513  20  6,945  23  5,102  22  27,216  34 

3,445 .. 20 „ .. 

84.759  59  6.298  17  6.965  23  5.102  22  27.216  34 


Sim  11  private  holdings 

Medium  private  holdings 

Large  private  holdings 

All  private 

Under  100  acre a 2 / 

100 

to  500  acres 

500 

0 5,000  acres 

5,000  to  50,000  acres 

50,000  acres  and  larger 

Section  sal  region 

Total 

Proportion  of 
area?/  In  ownerships 
cm  which  some  stand 

being  dema 

Total 

Proportion  of 
area?'  In  ownerships 
cm  which  some  stand 
Improvement  Is 
being  done 

Total 

Proportion  of 
aroaf/  in  ownerships 
cm  which  oamo  stand 
Improvement  Is 
holng  dcme 

Total 

Proportion  of 
area?/  In  ownerships 
cm  which  some  stand 

being  done 

Total 

Proportion  of 
area?/  in  ownerships 
an  which  some  stand 
Improvement  la 
being  dcme 

Total 

owned 

Proportion  of 
area?/  In  ownerships 
an  which  some  stand 

Thousand 

Percent 

Thousand 

Percent 

Thousand 

Percent 

Thousand 

Percent 

Thousand 

Percent 

Thousand 

North: 

Nev  England 
Middle  Atlantic 
LakB  States 
Central 
Plains 

28,917 

36,711 

31,833 

39,204 

4,950 

8 

8 

5 

1 

7,900 

18,605 

15,773 

22,926 

4,134 

5 

3 

(4/) 

7,495 

9,367 

8,930 

11,393 

423 

8 

6 

2 

2 

1,581 

3,202 

1,677 

3,461 

273 

11 

20 

8 

(4/) 

2,253 

3,347 

1,639 

1,004 

120 

21 

9 

10 

7 

9,688 

2,190 

3,814 

400 

8 

43 

20 

39 

Total  or  average 

141.615 

5 

69.338 

2 

37.608 

4 

10 .214 

? 

8,279 

12 

16 .176 

16 

South: 

South  Atlantic 
Southeast 
West  Culf 

42,136 

87,196 

47,277 

11 

15 

24 

15,150 

21,094 

12.071 

1 

1 

14,882 

24,745 

12,822 

2 

3 

5 

5,495 

16,142 

5.791 

7 

8 
9 

2,983 

11,901 

5.291 

21 

20 

21 

3,626 

13,314 

11,302 

82 

65 

81 

Total  or  average 

176.609 

16 

48.315 

2 

52,W>9 

3 

27.428 

8 

20.140 

20 

28.277 

74 

Meat: 

Pacific  Northwest: 

Douglas- fir  subregion 
Pine  subregion 

13,325 

6.249 

17 

1 

1,859 

333 

1 

2,534 

1.682 

2 

1,724 

1.822 

2 

2,199 

791 

1 

11 

5,009 

1.621 

42 

Total  or  average 
California 

Northern  Rocky  Mountain 
Southern  Pocky  Mountain 

19,574 

8,053 

8,459 

3.940 

12 

4 

5 
2 

2,192 

301 

641 

226 

1 

*5 

4,216 
1,022 
1,826 
. I52_ 

(4/) 

3,546 

1,293 

2,610 

I.287 

1 

2,865 

2,297 

609 

672 

4 

2 

6 

6,755 

3,140 

2,773 

1.003 

32 

9 

12 

7 

Total  or  average 

40.026 

8 

3.360 

1 

7.816 

1 

8.736 

(4/) 

6,400 

1 i3.i 

13.714 

21 

Continental  United  States 
Coastal  Alaska 

358,250 

19 

11 

121,013 

10 

2 

97,873 

9 

3 

46,378 

7 

34,669 

15 

58,317 

45 

All  replans 

356 .269 

11 

121.023 

2 

97.882 

3 

46.378 

7 

34.669 

15 

58.317 

45 

Farm 

Lumber  manufacturer 

Pulp  nnnufacturer 

Other 

wood  nnnufacturer 

Other  private 

All  ownerahlps 

Section  and  region 

Total 

Proportion  of 
aroaf/  In  ownerships 
cm  which  some  stand 
Improvement  Is 
being  done 

Total 

Proportion  of 
area?/  in  ownership/) 
cm  which  some  stand 
Improvement  is 
being  done 

Total 

area 

Proportion  of 
area?/  in  ownerahlps 
cm  which  eons  stand 
Improvement  is 
being  done 

Total 

Proportion  of 
area?/  In  ownerships 
an  which  eamo  stand 

bolng  done 

Total 

area 

Proportion  of 
area?/  in  ownerships 
on  which  some  stand 
Improvement  le 
being  done 

Total 

area 

owned 

Proportion  of 
area?/  In  ownerships 
on  which  some  stand 
Improvement  le 
being  done 

Thousand 

Porcent 

Thousand 

Percent 

Thouaand 

Percent 

Thousand 

Percent 

Thousand 

Percent 

Thousand 

Percent 

acres 

acres 

acres 

acres 

acres 

acres 

North: 

HeW  Wngtand 
Middle  Atlantic 
Lake  States 
Central 

6,138 

11,800 

15,184 

24,697 

3,575 

14 

9 

2 

1 

1,002 

977 

1,435 

541 

19 

20 
4 

6,840 

889 

1,495 

8 

70 

50 

336 

203 

109 

276 

15 

2 

31 

14, 601 
22,842 
13,610 
13,690 
1.375 

6 

5 

3 

1 

30,658 

42,225 

53,272 

42,394 

5.492 

12 

15 

22 

6 

Total  or  average 

61,39* 

4 

3.955 

11 

9.224 

21 

15 

66.118 

4 

174 .041 

14 

South: 

South  Atlantic 
Southeast 
West  Gulf 

29,968 

45,957 

14,218 

4 

3 

4 

2,620 

6,587 

9.310 

15 

37 

61 

2,603 

6,963 

2.622 

97 

91 

95 

391 

1,893 

534 

11 

30 

59 

6,554 

25,796 

20.593 

5 

10 

12 

46,152 

94,985 

52.151 

13 

17 

26 

Total  or  average 

90.143 

3 

IB. 517 

46 

12,188 

93 

2.818 

52.943 

10 

193.288 

IB 

West: 

Pacific  Northwest: 


Douglas-flr  subregion 
Pino  subregion 

3,001 

2.343 

2 

5,036 

1,822 

35 

5 

1,577 

104 

16 

341 

3,370 

1.980 

4 

25,455 

19.910 

24 

44 

Total  err  average 

5,344 

1 

6.858 

27 

1,681 

15 

341 

5,350 

3 

45,365 

33 

California 

1,586 

3 

3,076 

9 

173 

l4o 

3,078 

17,317 

41 

Northern  Rocky  Mountain 

4,001 

1 

2,131 

17 

10 

190 

2,127 

1 

33,840 

44 

Southern  Rocky  Mountain 

2.749 

2 

150 

6 

1.035 

2 

20.489 

33 

Total  or  average 

13.680 

1 

12.215 

20 

1.864 

14 

677 

11.590 

2 

117.011 

37 

Continental  Uhl ted  States 

165,217 

3 

34,687 

33 

23,276 

58 

4,419 

24 

130,651 

6 

484,340 

21 

Coastal  A la  oka 

19 

4.269 

All  reglcmo 

165.217 

2 

2L681 

33 

23 .276 

58 

4.419 

24 

130 .670 

6 

488.609 

21 

1/  Prepared  by  Forest  Service,  U.  S.  Departnsnt  of  Agriculture.  Because  some  owners  have 
various  site  holdings  In  one  or  more  regions  the  determination  of  size  class  of  private  ownership 
and  area  owned  le  baaed  on  tho  total  comnerc lal  forest  land  area  In  the  ownership,  whether  for  a 
region,  section,  or  for  the  country  as  a whole.  Thus,  except  for  email  ownerships,  regional  totals 
do  not  add  to  sectional  totals  that  give  tho  proper  ownership  site-class  distribution  on  a sectional 
basis,  nor  do  sectional  totals  add  to  national  totals  which  show  the  correct  ownership  site-class 
distribution  for  tho  ontlre  country.  Data  were  lacking  cm  which  to  adjust  for  possible  duplication 
of  ownership  In  email  ownership  classes  when  considered  strictly  an  a sectional  or  regional  basis. 
Such  duplication  that  may  exist  in  ram  11  ownerships  Is,  however,  believed  to  affect  relatively  less 
area  than  in  the  medium  and  large  clasoea. 


2/  The  area  In  each  ownership  sampled , except  for  areas  cutover  since  1947,  was  examined  for  stand 
Improve  ms  r.t  done  during  the  period  1947-52.  If  stand  Improvement  was  applied  on  any  portion  of  an 
individual  ownership  the  ontlre  area  of  the  ownership  was  classed  as  one  cm  which  some  stand - Improve - 
nsnt  work  had  been  done.  The  combined  area  of  such  ownerships  rather  than  the  actual  acreage  treated 
was  used  In  computing  the  percentage  of  commercial  forest  land  within  each  size  class  and  type  of 
ownership. 

jj/  Includes  ownerships  containing  3 to  100  acres  of  commercial  forest  land  In  the  East  and  10  to 
100  acres  In  the  West. 

4/  Lose  than  0.5  percent. 
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Table  78  . - -Estimate  of  enjoyment  and  Income  connected  vl th  the  timber  reoource  la  the  United  Statco,  1952 


Economic  activity!/ 

Persons  productively  engaged^./ 

Campenaation 

of  employees!/  ’ 

Notional  income!./ 

Total 

: Estimated  employ- 
: ment  in  timber - 

: connected  activity 

Total  ; 

Estimate  of  : 

timber-connected  : 
compensation  : 

Total  : 

Estimate  of 
timber -connected 
national  income 

Thousand 

man-years 

Percent 

Thousand 

man-years 

Million 

dollars 

Million 

dollars 

Million 

dollare 

Million 

dollars 

All  ec anomic  activity 

63,  “*85* 

5.4 

3,398 

195,423* 

10,835 

290,959* 

14,528 

Timber-based  Industrie®: 

Forestry  services  (growing  and  protection  of  timber 

65** 

100.0 

65 

147** 

147 

164** 

164 

Lumber  and  timber  basic  products 

655*. 

100.0 

655 

1,944** 

1,944 

2,479** 

2,479 

Paper  and  allied  products 

504* 

100.0 

504 

2,134* 

2,134 

3,144* 

3,144 

Furniture  and  fixtures 

563** 

55.0 

310 

1,854** 

1,020 

2,206** 

1,213 

Total 

1,787 

86.0 

i^a.1* 

6,079 

5.245 

7,993 

7,000 

Timber -connected  activity  elsewhere  in  the  economy: 

Fanning  ( Including  contract  construction  on  farms)-/ 
Contract  construction  and  maintenance,  nanfam£/ 
Synthetic  fiber  manufacture,  chiefly  rayon2/ 

5,731* 

5.0 

300 

3,246* 

1/600 

17,955* 

898 

3,622* 

20.0 

700 

10,946* 

2,189 

1,4,223* 

2,845 

72*** 

78.0 

56 

281*** 

219 

10/  367*** 

286 

Textile  mill  products,  including  rayon  textile 
Railroad  transportation,  freight!!'' 

1,199* 

15.0 

180 

3,756* 

563 

4,541* 

681 

1,244* 

13.0 

158 

5,819* 

756 

7,182* 

934 

Highway  and  water  freight  transportation 

879* 

8.0 

70 

3,433* 

275 

4,454* 

356 

Wholesale  and  retail  trade 

U.,816* 

3.0 

400 

32,947* 

988 

50,938* 

1,528 

Total 

24,563 

7.6 

1,864 

60.428 

5,590 

99,660 

7,528 

A' 1 timber-connected  activity  specified  above 


26,330 12.9  3,398 66,5  07 10,835 107,653 lU , 528 


l/  STANDARD  INDUSTRIAL  CLASSIFICATION,  1942  and  19*+5  editions. 

2/  Full-time  employment  of  per  eons  working  for  wage  a and  salaries  and 
of  active  proprietor®  of  unincorporated  enterprises. 

Wages  and  salaries,  plus  supplements  to  wages  and  salaries  such  as 
employers'  contributions  to  social  security,  private  pensions  and  welfare 
funds,  etc. 

kj  Includes  compensation  of  employees,  proprietors'  net  income, 
corporate  net  income  before  corporate  income  taxes,  net  rent,  and  net 
interest. 

2/  Department  of  Commerce  estimates  of  private  employment  raised  to 
include  public  employment,  corresponding  increase  of  compensation  and 
national  income. 

6j  Department  of  Commerce  estimate  of  persons  productively  engaged 
raised  by  75,000  to  include  estimated  employment  in  contract  construction 
an  farms. 

2/  Based  an  $2,000  per  man-year  to  include  remuneration  of  self- 
employment  by  farmers. 


8/  Department  of  Commerce  estimate  reduced  by_75;000  nan-years  to 
exclude  contract  construction  on  farms . Corresponding  adjustment  of 
employee  compensation  and  national  income. 

2 J Includes  7,000  man-years  of  employment  in  manufacture  of  gum 
products  and  other  wood-chemical  products.  Bureau  of  the  Census,  ANNUAL 
SURVEY  OF  MANUFACTURES,  1952.  Compensation-of-eu^loyees  figure  is  Bureau 
of  the  Census  estimate  of  wages  and  salaries. 

10/  This  estimate  based  on  the  ratio  of  employee -compensation  to 
national -income  of  the  chemicals  and  allied  products  Industries  group. 
Department  of  Commerce,  NATIONAL  INCOME,  195^  edition. 

Il/  Department  of  Commerce  estimates  lowered  by  10  percent  to 
exclude  passenger  service  employment,  compensation,  and  national  income. 

Sources  of  base  estimates:  (*)  U.S.  Department  of  Commerce,  NATIONAL 

INCOME,  195U  edition;  (**)  U.S.  Department  of  Commerce,  SURVEY  OF  CURRENT 
BUSINESS,  July,  1953;  (***)  Bureau  of  the  Census,  ANNUAL  SURVEY  OF 
MANUFACTURES,  1952. 
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B,  DEFINITION  OF  TERMS 


(Preliininary  review  draft  subject  to  revision) 


Septerriber.  1955 


DEFINITION  OF  TERMS 


If 


Absolute  consumption . See  "consumption.® 


Acceptable  plantation.  See  "plantation 


Allowable  cut.  The  volume  of  live  sawtimber  and  growing  stock  that  can 
be  cut  during  a given  period  while  building  up  or  maintaining  sufficient 
growing  stock  to  meet  specified  growth  levels . 


All -timber  volume . . Net  volume  in  cubic  feet  of  live  and  salvable  dead 
sawtimber  trees  and  poletimber  trees  of  eomnercial  species,  and  cull 
trees  of  all  species,  from  stump  to  a minimum  4.0 -inch  top  inside  bark. 
Includes  bole  only  of  softwoods  but  both  bole  and  limbs  of  hardwoods  to 
a minimum  4 .0-inch  diameter  inside  bark . Also  given  in  standard  cords . 


Bureau  of  Land  Management  ownership.  See  "ownership 


Catastrophic  timber  mortality.  The  net  volume  removed  from  live  saw- 
timber or  growing  stock  on  commercial  forest  land  during  a specified 
period  through  death  from  natural  causes  of  extreme  severity.  The  loss 
in  volume  is  of  sufficient  quantity  to  cause  a major  dislocation  of 
forest  management  and  timber  utilization  plans  for  a State  or  subregion. 
Examples  of  catastrophes!  An  unusually  severe  insect  attack,  an 
extraordinary  windstorm  such  as  the  New  England  hurricane  or  a holocaust 
such  as  the  Till&mook  b um . A catastrophe  is  characterized  by  its 
unpredictable  nature,  suddenness  and  concentration  of  occurrence,  as  well 
as  the  extreme  quantity  of  destruction.  Although  the  loss  usually  is 
suffered  in  a period  less  than  a year,  it  may  extend  over  more  than  a 
year  as  in  insect  attacks.  Past  losses  are  considered  catastrophic  if 
the  individual  occurrence  resulted  in  an  annual  mortality  greater  than 
the  net  annual  growth  of  the  State  or  region  in  1952, 


“^These  are  terms  used  in  Chapters  I - VII,  the  sections  dealing  with 
Interior  Alaska,  Canada  and  Mexico  of  Chapter  VIII,  and  in  Chapter  IX  of 
the  Timber  Resource  Review . Terms  used  in  the  section  ,?The  World  Timber 
Situation"  of  Chapter  VIII  are  defined  therein  if  needed. 
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Chaparral  land  area.  Lands  supporting  heavily  branched  dwarf  trees  or 
shrubs,  usually  evergreen,  the  crown  canopy  of  which  covers  more  than  50 
percent  of  the  ground  and  whose  primary  value  is  watershed  protection. 
The  more  common  chaparral  constituents  are  species  of  Q.uercus . Cerco- 
carpus.  Gariya . Ceanothus . Arctostaphvlos.  and  Adenostoma . Types 
dominated  by  such  shrubs  as  Artemisia . Opuntia.  Purshia.  Qutierrezia. 
or  semi-desert  species  are  not  commonly  considered  chaparral. 


Commercial  forest  land  area . See  "forest  land  area." 


Commercial  species . Tree  species  considered  in  determining  stocking  and 
growing  stock . Includes  species  presently  or  prospectively  usable  for 
commercial  timber  products ; excludes  so-called  weed  species  such  as 
sassafras,  hawthorn,  and  ironwood. 


Constant  -dollar  quantity  unit..  The  quantity  of  a class  of  raw  material 
which  could  have  been  purchased  for  one  dollar  at  its  average  price 
during  a specified  period. 


Consumption . 


Absolute  consumption.  The  total  consumption  of  a specified 
material . 


The  consumption  of  a specified  material  in 
relation  to  a group  of  similar  materials.  See  Chapter  V,  "Some 
Factors  Influencing  Past  Consumption  of  Timber  Products,"  for 
further  explanation  , 


County  and  municipal  ownership,,  See  “ownership.® 


See  "land  area 


Gx3.ll  trees Live  trees  of  sawtimber  or  poletimber  sis©  that  are  un- 
merchantable for  sawlogs  now  or  prospectively  because  of  defect,  rot  or 

species . 


Sound  cull  trees . Live  trees  of  sawtimber  or  poletimber  sise  which 
meet  regional  specifications  of  freedom  from  rot*  but  will  not 
make  at  least  on©  merchantable  sawlog  now  or  prospectively  accord- 
ing to  regional  specifications  because  of  roughness  9 poor  form, 
or  species . 


Rotten  cull  trees  „ Live  trees  of  sawtimber  or  poletimber  size 
which  fail  to  meet  regional  specifications  of  proportion  of  sound 
volume  to  total  volume . 


Diameter  classes . A classification  of  trees  based  on  diameter  of  the 
bole,  outside  bark,  measured  at  breast  height  feet  above  the  ground), 
DJb.h.  is  the  common  abbreviation  for  "diameter  at  breast  height,"  Two- 
inch  diameter  classes,  of  which  th©  even  inch  is  the  approximate  ?rddU 
point,  ar©  used.  For  example , th©  6 -inch  class  includes  trees  5»0  to 
6,9  inches  d,b9hee  the  12-ineh  class  includes  trees  11,0  to  12,9  inches, 
d.b.h. 


Farm  ownership.  See  "ownership 


Federal  ownership.  See  "ownership,® 


Fire  protection  status  „ A classification  of  commercial  and  noncommercial 
forest  lands  requiring  protection  from  fire  according  to  the  degree  of 
protection  given  them. 


Protected „ 

Class  1.  Protection  adequate  to  meet  the  fire  situation  in 
worst  years  and  under  serious  peak  load  conditions  a 

Cla Protection  adequate  to  meet  the  average  fire 
situation  but  failures  likely  in  worst  years  and  under  peak 
load  conditions , 

£La§gJi.  Protection  adequate  to  meet  the  fire  situation  in 
easy  years  but  failures  frequent  in  average  or  wors©  years  * 


Unprotected . No  protection  given. 
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Forest  industries . See  "ownership ." 


Forest  land  area . Includes  (a)  lands  which  are  at  least  10  percent 
stocked  by  trees  of  any  size  and  capable  of  producing  timber  or  other 
wood  products,  or  of  exerting  an  influence  on  the  climate  or  on  the 
water  regime;  (b)  land  from  which  the  trees  described  in  (a)  have  been 
removed  to  less  than  10  percent  stocking  and  which  have  not  been 
developed  for  other  use;  (c)  afforested  areas;  and  (d)  chaparral  areas. 
Does  not  include  orchard  land.  The  minimum  area  that  qualifies  as  forest 
land  is  one  acre  in  the  East  and  10  acres  in  the  West.  Roadside,  stream- 
side,  and  shelterbelt  strips  of  timber,  in  addition  to  meeting  above 
requirements,  must  be  at  least  120  feet  wide  to  qualify  as  forest  land. 

Commercial  forest  land  area.  Forest  land  which  (a)  is  producing, 
or  physically  capable  of  producing,  usable  crops  of  wood  (usually 
sawtimber) , (b)  economically  available  now  or  prospectively,  and 
(c)  not  withdrawn  from  timber  utilization. 


Noncommercial  forest  land  area.  Forest  land  (a)  withdrawn  from 
timber  utilization  through  statute,  ordinance,  or  administrative 
order  but  which  otherwise  qualifies  as  commercial  forest  land,  or 
(b)  incapable  of  yielding  usable  wood  products  (usually  sawtimber) 
because  of  adverse  site  conditions,  or  so  physically  inaccessible 
as  to  be  unavailable  economically  in  the  foreseeable  future . 

Reserved  forest  land  area.  Productive  or  unproductive  public 
forest  land  set  aside  by  statute,  ordinance  or  administrative 
order  for  parks,  monuments,  wilderness  areas,  and  other 
special  uses . 

Unproductive  forest  land  area  „ Forest  land  incapable  of 
yielding  usable  wood  products  (usually  sawtimber)  because  of 
adverse  site  conditions,  or  so  physically  inaccessible  as  to 
be  unavailable  economically  in  the  foreseeable  future. 
Includes  chaparral  land  In  the  West.  (Unproductive  forest 
land  area  includes  lands  that  are  productive  in  grazing, 
watershed,  recreational  and  wildlife  uses.) 


- 4 - 


Fewest  type  groups  . A classification  of  forest  areas  based  upon  tbs 
predominant  species  composition  of  the  present  tree  cover . The  major 
forest  types  used  in  this  Review  are  comprised  of  groups  of  local  forest 
cover  types c The  forest  type  names  indicate  the  predominant  species 
except  in  the  redwood  and  western  white  pine  types  . Predominance  is 
measured  in  terms  of  cubic  volume  in  sawbimber  and  poXetimher  stands 
and  number  of  trees  in  seedling  and  sapling  stands . When  none  of  the 
indicated  species  comprise  50  percent  or  more  (20  percent  or  more  in  the 
redwood  and  western  white  pine  types),  the  stand  is  typed  on  the  basis 
of  pltirality  of  cubic  volume  or  number  of  trees . The  major  forest  type 
groups  found  on  commercial  forest  land  and  reserved  noncommercial  forest 
land  are  listed  below s 


Ma.i  or.  western  _f ores imama . 

Douglas -fir.  Forests  in  which  50  percent  or  more  of  the 
stand  is  Douglas -fir,  except  where  redwood,  sugar  pine,  or 
western  white  pine  conpr5.se  20  percent  or  more,  in  which 
case  the  stand  would  be  classified  as  redwood  type  or  whits 
pine  type  * 

Hemlock-sitka  spruce . Forests  in  which  50  percent  or  more 
of  the  stand  is  western  hemlock  and/or  sitka  spruce,. 

Redwood „ Forests  in  which  20  percent  or  more  of  the  stand 
is  redwood. 

Ponderosa  pine.  Forests  in  which  50  percent  or  more  of  the 
stand  is  ponderosa  pine,  Jeffrey  pine,  sugar  pine,  limber 
pine,  Arizona  pine,  Apache  pine,  or  Chihuahua  pine,  singly 
or  in  combination  except  where  western  white  pine  or  sugar 
pine  comprise  20  percent  or  more,  in  which  case  the  stand 
would  be  classified  as  whit©  pin©  type. 

Western  white  pine . Forests  in  which  20  percent  or  more 
of  the  stand  is  western  white  pirn  or  sugar  pine. 

Lodgepole  pine.  Forests  in  which  50  percent  or  more  of  the 
stand  is  lodgepole  pine. 

Larch.  Forests  in  which  50  percent  or  more  of  the  stand  is 
larch  except  where  western  white  pine  comprises  20  percent 
or  more,  in  which  case  the  stand  would  be  classified  as  whit© 
pine . 

Pjr-spru.ee  „ Forests  in  which  50  percent  or  more  of  the  stand 
is  true  fir  (Abies  spp.),  Englemann  spruce,  Colorado  blue 
spruce,  or  mountain  hemlock,  singly  or  in  combination,  except 
where  western  whit©  pine  comprises  20  percent  or  more,  in 
which  case  the  stand  would  be  classified  as  whit©  pin©. 

Pinyon-Ping^j uniper . Forests  in  which  50  percent  or  more  of 
the  stand  is  piny on  pine,  digger  pine,  coulter  pine,  juniper, 
or  cypress,  singly  or  in  combination. 
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Forest  type  groups  (continued) 


Ma.ior  western  forest  type  groups  (continued) 

Hardwoods . Forests  in  which  50  percent  or  more  of  the  stand 
is  hardwood  species,  except  where  western  white  pine,  sugar 
pine  or  redwood  comprises  20  percent  or  more,  in  which  case 
the  stand  would  be  classified  as  white  pine  or  redwood. 


I^lP.r-^^g.zniLQrest  type  groups , 

White-red-iack  pine.  Forests  in  which  50  percent  or  more  of 
the  stand  is  eastern  white  pine,  red  pine,  or  jack  pine, 
singly  or  in  combination,  (Common  associates  include  hemlock, 
aspen,  birch,  and  maple.) 

Spruce-fir . Forests  in  which  50  percent  or  more  of  the  stand 
is  spruce  or  true  firs,  singly  or  in  combination.  (Common 
associates  include  white  cedar,  tamarack,  maple,  birch  and 
hemlock.) 

Longleaf-slash  pine.  Forests  in  which  50  percent  or  more  of 
the  stand  is  longleaf  or  slash  pine,  singly  or  in  combination. 
(Common  associates  include  other  southern  pines,  oak  and  gum.) 

Oak -pine . Forests  in  which  50  percent  or  more  of  the  stand 
is  hardwoods,  usually  upland  oaks,  but  in  which  southern  pines 
make  up  25-49  percent  of  the  stand.  (Common  associates  include 
gum,  hickory,  and  yellow  poplar.) 

Oak-hickory „ Forests  in  which  50  percent  or  more  of  the  stand 
is  upland  oaks  or  hickory,  singly  or  in  combination,  except 
where  pines  comprise  25-49  percent  in  which  case  the  stand 
would  be  classified  *' oak -pine” , (Conuion  associates  include 
yellow-poplar,  elm,  maple,  and  black  walnut .) 

Oak-gum-cTPress . Bottomland  forests  in  which  50  percent  or 
more  of  the  stand  is  tupelo,  blackgum,  sweet gum,  oaks,  or 
southern  cypress,  singly  or  in  combination,  except  where  pines 
comprise  25-49  percent  in  which  case  the  stand  would  be  classi- 
fied ^oak-pine.”  (Common  associates  include  cottonwood, 
willow,  sycamore,  beech  and  maple.) 

Elm --ash-cottonwood , Forests  in  which  50  percent  or  more  of  the 
stand  is  elm,  ash  or  cottonwood,  singly  or  in  combination. 
(Common  associates  include  willow,  sycamore,  beech  and  maple.) 

Ma.p'Ie-beech-birch  „ Forests  in  which  50  percent  or  more  of  the 
stand  is  maple,  beech,  or  yellow  birch,  singly  or  in  combi- 
nation. (Common  associates  include  hemlock,  elm,  basswood  and 
white  pine.) 

As  Pen -birch . Forests  in  which  50  percent  or  more  of  the  stand 
is  aspen,  balsam  poplar,  paper  birch  or  gray  birch,  singly  or 
in  combination . (Cfemmen  associates  include  maple  and  balsam 
fir.) 
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Growing  stock.  Net  volume  in  cubic  feet  of  live  sawtimber  trees  and 
live  poletimber  trees  from  stump  to  a minimum  4-inch  top  (of  central 
stem)  inside  bark.  The  volume  of  this  material  is  also  measured  in 
standard  cords,  outside  bark* 


Growth . 


He t annual  growth  of  sawtimber.  The  change  during  a specified  year 
in  net  board-foot  volume  of  live  sawtimber  resulting  from  natural 
causes  exclusive  of  catastrophic  losses* 


Net  annual  growth  of  growing  stocks  The  change  during  a specified 
year  in  net  cubic-foot  volume  of  growing  stock  resulting  from 
natural  causes  exclusive  of  catastrophic  losses*  Also  given  in 

standard  cords . 


Ingrowth  of  sawtimber . The  net  volume  of  trees  that  reach  minimum 
sawtimber  size  (eastern  softwoods*  9e0  inches  d.b.h.?  western  soft- 
woods and  all  hardwoods  11  .0  inches  d.b.h.)  during  a specified 

year. 


Ingrowth  of  growing  stock.  The  net  volume  of  trees  that  reach 
minimum  poletimber  size T5  >0  inches  d.b„h.)  during  a specified  year. 


Gross  growth.  Net  annual  growth  plus  annual  mortality. 


Needed  growth . The  net  annual  growth  of  timber  on  eonsnereial  forest 
land  which  would  meet  a specified  future  level  of  wood  requirements 
plus  a margin  for  catastrophic  losses*  national  emergencies,  and  new 
forms  of  wood  use.  See  Chapter  TEE,  future  Supply  and  Quality  of 
Domestic  Timber , 83  for  further  explanation. 


Realizable  growth.  The  net  annual  grovrth  of  timber  on  an  area  of 
commercial  forest  land  which  it  would  be  practical  to  attain  if  all 
the  land  is  managed  as  intensively  as  is  justified  under  specified 
assumptions  .as  to  future  prices  and  other  economic  conditions . Se© 
Chapter  TTI9  ^Future  Supply  and  Quality  of  Domestic  Timber,®  for 
further  explanation. 
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Growth  deficiency.  See  "growth  impact 


■ 


Growth  impacts  Mortality  plus  growth  loss . See  section  on  "Forest 
Protection  Against  Destructive  Agencies"  in  Chapter  IV,  "Factors 
Affecting  Future  Supply  and  Quality  of  Domestic  Timber*1  for  further 
explanation , 


Mortality . The  net  board-foot  volume  removed  from  live  sawtimber, 
or  the  net  cubic-foot  volume  removed  from  growing  stock,  during  a 
specified  year  through  death  from  natural  causes,  exclusive  of 
catastrophic  losses . 


Growth  loss . Growth  deficiency  plus  loss  of  accumulated  growth. 

Growth  deficiency.  Timber  loss  due  to  (a)  delay  in  restock- 
ing or  deficiencies  in  stocking  resulting  from  causes  such 
as  attack  by  insects,  disease  or  animals  or  fire  or  adverse 
weather  effects,  and  (b)  the  reduction  in  growth  due  to 
changes  in  timber  type,  defoliation,  reduction  of  tree  vigor, 
increase  in  cull  percent,  or  deterioration  of  site  due  to  such 
destructive  agents , 

Loss  of  accumulated  growth-  The  effect  on  present  and  pro- 
spective yields  of  live  sawtimber  or  growing  stock  due  to 
mortality  (caused  by  such  agents  as  fire,  insects,  disease, 
animals  and  adverse  weather)  of  poietimber  trees,  saplings 
and  seedlings  in  the  case  of  sawtimber  yields,  and  saplings 
and  seedlings  in  the  case  of  growing  stock  yields. 


Hardwood  limbs  - The  limbs  of  live  sawtimber  hardwood  trees  and  saw- 
timber size  cull  hardwood  trees  to  a minimum  diameter  of  4,0  inches 
inside  bark. 


(usua 


oods . -In  the  United  States  and  Coastal 


usually  broadleaved  and  deciduous)  trees  of 
"species  groups,") 


Alaska,  dicotyledonous 
commercial  species , (See 


Indian  ownership.  See  "ownership," 


Industrial  and  other-  private  ownership . Private  ownership  other  than 
farm.  Includes  ownerships  of  the  primary  wood  manufacturing  industries. 
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Industrial  wood . Timber  products  other  than  fuelwood . 


Interplanting „ See  ^planting.® 


Land  area . Includes  dry  land  and  land  temporarily  or  partially  cohered 
by  water,  such  as  marsh  lands,  swamps,  and  river  flood  plains  (omitting 
tidal  flats);  streams,  sloughs,  estuaries,  and  canals  less  than  one-eighth 
of  a statute  mile  in  width;  and  lakes,  reservoirs,  and  ponds  having  less 
than  40  acres  of  area. 


Forest  land . See  n forest  land  area” 6 


Cropland  in  farms . Includes  cropland  harvested,  cropland  not 
harvested  and  cropland  not  pastured,  as  defined  in  the  1950 
Census  of  Agriculture  as  follows  t 

Cropland  harvested.  This  includes  land  from  which  crops  were 
harvested;  land  from  which  hay  (including  wild  hay)  was  cut; 
and  land  in  small  fruits,  orchards,  vineyards,  nurseries  and 
greenhouses ; 

Cropland  not  harvested  and  not  pastured.  This  includes  idle 
cropland;  land  in  soil-improvement  crops  only;  land  on  which 
all  crops  failed;  land  seeded  in  crops  for  harvest  after  19^9  s 
and  cultivated  summer  fallow e 


Pasture  and  range  in  farms . Includes  cropland  used  only  for  pasture 
and  other  pasture  defined  in  the  1950  Census  of  Agriculture  as 

follows  ? 


and  all  other 


only  for  Pasture,  Includes  rotation  pasture 
cropland  that  was  used  for  pasture. 


Other  pasture.  Includes  rough  and  brush  land  pastured  and  any 
other  land  pastured  excepting  woodland  and  cropland. 


Pasture  and  ranee  not  in  farms.  Non  forest  land  not  in  farm  owner* 
ship  that  is  grazed.  Confined  almost  entirely  to  lands  in  public 
ownership . 


Other  land . This  item  includes  all 
roads , ditches , power  lines , etc  e . 
which  is  not  included  in  any  of  th® 
classes . 


house  lots,  barn  lots,  lanes e 
It  includes  all  n on-forest  land 
other  specified  lar^»use 
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Log  Grades  . Criteria  for  describing  the  relative  quality  of  a log  or 
for  classifying  a given  volume  of  sawtimber  according  to  the  quality  of 
its  sawlog  components  * The  log  grades  used  in  this  report  are  those 
developed  for  (l)  eastern  hardwood  sawlogs  suitable  for  standard  lumber 
and  (2)  southern  pine  sawlogs  suitable  for  yard  lumber. 

For  eastern  hardwoods  three  standard  lumber  log  grades  are  used:  Grade 

1 logs,  studies  have  shown,  yield  about  65  to  80  percent  of  their  volume 
in  No.  1 Common  and  Better  grades  of  lumber,  Grade  2 logs  yield  about  40 
to  64  percent,  and  Grade  3 logs  yield  only  about  13  to  3 6 percent  No.  1 
Common  and  Better  lumber.  Included  with  the  volume  of  Grade  3 standard 
lumber  logs  is  the  volume  of  hardwood  logs  which  are  not  suitable  for 
standard  lumber  but  which  are  suitable  for  ties  and  timbers . (See 
Chapter  II,  table  22,  page  59.)  Detailed  specifications  for  hardwood 
log  grades  are  given  in  the  following  publication : 

U.  S.  Forest  Serv . , Forest  Products  Lab.  Hardwood  Log  Grades 
for  Standard  Lumber  and  How  to  Apply  Them . Muitil . Release 
DX737-A . l6pp.„  illus.  Madison,  Wis.,  1949. 

For  the  southern  yellow  pines,  four  lumbar  grades,  based  on  yard  lumber 
specifications,  are  used:  Average  Grade  1 logs,  according  to  on©  recent 

study,  yield  over  50  percent  B and  Better  lumber.  Grade  2 logs  30  to  50 
percent,  Grade  3 logs  13  to  1?  percent,  and  Grade  4 logs  only  1 to  4 
percent  B and  Better  lumber.  Grad©  specifications  can  be  found  in: 

U.  S.  Forest  Serv.  Interim  Log  Grades  for  Southern  Pine.  Muitil., 
18  pp.,  illus.  1953. 


Logging  residues . 


Logging  residues  from  live  sawtimber . The  net  board-foot  volume  of 
live  sawtimber  trees  cut  or  killed  by  logging  and  not  converted  to 
timber  products . 

Logging  residues  from  growing  stock.  The  net  cubic-foot  volume  of 
live  sawtimber  and  poletimber  trees  cut  or  killed  by  logging  and 
not  converted  to  timber  products . Also  given  in  standard  cords , 


Loss  of  accumulated  growth.  See  growth  impact. 71 


Lumber  manufacturer.  See  w ownership.** 


Merchantable  top  (sawtimber  trees)  . Th©  point  on  the  bole  of  sawtimber 
trees  above  which  a ndnimum  merchantable  sawlog  as  defined  regionally 

cannot  be  produced. 


Mortality  „ annual. . 


Annual  mortality  of  sawtimber.  The  average  annual  net  board-foot 
volume  removed  from  live  sawtimber  during  a specified  period 
through  death  from  natural  causes*  exclusive  of  catastrophic 
losses . 


Annual  mortality  of  growing  stock  . The  average  annual  net  cubic- 
foot  volume*  removed  from  growing  stock  during  a specified  period 
through  death  from  natural  causes,  exclusive  of  catastrophic 
losses . Also  given  in  standard  cords  . 


National  forest  ownership.  See  81  ownership 


Net  volume  . 


Net  volume  in  board  feet  Gross  volume  in  terms  of  the  Inter- 
mticriallT^Iinch  log  rule  less  deductions  for  rot*  sweep,  and 
other  defects  affecting  use  for  lumber. 


Net  volume  in  cubic  feet.  Gross  volume  in  cubic  feet  less  de- 
ductions for  rot.  Also  reported  in  standard  cords  of  128  cubic 

feet,  including  bark. 


Noncommercial  forest  land  area..  See  "forest  land  area.® 


Nonforest  land  area . Land  that  does  not  qualify  as  forest  land.  The 
minimum  area  recognized  as  nonforest  land  is  one  aer©  in  the  East  and 
10  acres  in  the  West.  Unimproved  roads,  streams,  canals,  rights-of- 
way,  clearings,  and  treeless  strips  must  be  at  least  120  feet  wide  to 
qualify  as  nonforest  land.  Improved  roads,  regardless  of  width,  will 
b©  classified  as  nonforest  land.  Includes  land  which  has  never 
supported  forest  growth;  land  which  is  less  than  10  percent  stocked  with 
forest  trees  and  which  has  been  developed  for  other  use,  such  as  graz- 
ing, agricultural,  residential,  or  industrial;  all  land  in  thickly- 
populated  urban  and  suburban  areas,  and  water  classified  by  the  Bureau 
of  the  Census  as  land.  S@@  ®Xand  area9*  and  "forest  land  area.® 
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Nonstocked  area.  See  "stocking." 


Old-growth  sawtimber  stands . Sawtimber  stands  in  which  over  50  percent 
of  the  net  board-foot  volume  is  in  old-growth  sawtimber  trees . 


Open  area  planting . Se  e "planting . * 


Operating  area . (l)  The  operating  area  of  an  individual  ownership  is 

the  combined  area  of  the  forest  types,  within  the  ownership,  in  which 
some  cutting  was  done  between  January  1,  194?,  and  date  of  examination, 
1952-2954,  (2)  The  operating  area  of  any  size  class  or  type  of  owner- 

ship is  the  sum  of  the  operating  areas  on  individual  ownerships  in  that 
size  class  or  type  of  ownership  * See  the  section  on  "Condition  of 
Recently  Cutover  Land®  in  Chapter  IV,  "Factors  Affecting  Future  Supply 
and  Quality  of  Domestic  Timber, 59  for  further  explanation „ 


Other  Federal  ownership.  See  “ownership," 


Other  land,.  See  "land  area 


Other  private  ownership.  See  "ownership," 


Other  wood  manufacturer.  See  "ownership 


Owner . The  person  or  group  of  persons  in  whom  is  vested  the  title  of 
a particular  property. 


Ownership . The  property  owned  hy  one  owner,  regardless  of  the  number  of 
parcels  that  it  may  consist  of,  in  a specified  area  such  as  a state, 
region,  or  section,  or  in  the  United  States  and  Coastal  Alaska  as  a 
whole  , 
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Ownership  classes.  A classification  of  property  based  on  the  following 
types  of  ownership! 


Federal  ownership  or  trusteeship.  Property  owned  or  administered 
by  the  Federal  government  6 Includes  the  following  types  of 
ownership  2 

National  forest,.  Federal  property  which s by  executive  order 
or  statute9  has  been  designated  as  a national  forest,  purchase 
units  or  esqperimeniaX  area  or  Federal  property  administered 
in  conjunction  with  the  national  forests  e 

Indian  „ Indian  tribal  property  or  trust  allotments  s i9ea 
real  estate  held  in  fee  by  the  Federal  government  but 
administered  and  managed  for  Indian  tribal  groups , or  allotted 
in  trust  to  individual  Indians* 

Bureau  of  land  Managements  Federal  property  administered  by 
the  Bureau  of  Land  Management  in  the  b S9  Department  of  the 
Interior  * 

Other  Federal,  Other  property  owned  or  administered  by  the 
Federal  government* 


State  ownership.,  Property  in  State  ownership  or  under  leas©  to  a 
State  for  50  years  or  more* 


County  and  municipal  ownership.  Property  in  county , Municipal  or 
other  local  public  ownership* 


fVivat©  ownership..  Property  in  one  of  the  following  types  of 
private  ownerships 

Farm , Land  in  farms  as  defined  fey  the  Census  of  Agriculture , 
with  these  exceptions s (a)  Indian  reservation  farms  ( ©lag si- 
fted as  land  in  Federal  ownership  or  trusteeship),  (b)  public 
institutional,  ®^)eriisi©nt  station,  and  other  public  land  in 
farms  (classified  as  land  in  specified  public  ownership), 

(c)  certain  large  acreages  of  grazing  lands  in  the  West, 
leased  from  railroads  ©r  other  non-farmers  without  transfer 
of  timber  cutting  rights  to  the  lessee  (classified  as  land 
in  forest  industry  or  other  private  ownership) , 

In  the  1950  Census  of  Agriculture,  a farm  was  a place  of  three 
or  more  acres  producing  agricultural  products  in  1$499  ex- 
clusive of  hone  gardens,  valued  at  $150  or  more 9 The  agr±~ 
cultural  products  could  have  been  either  for  home  use  or  for 
sale*  FLacss  ©f  less  than  three  acres  were  counted  as  farms 
only  if  the  value  of  sales  of  agricultural  products  in  19^9 
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Ownership,  classes  (continued) 


Private  ownership  (continued) 

Farm . (continued)  amounted  to  $150  or  more.  Places  operated 
in  19^9  for  which  the  value  of  agricultural  products  in  19^9 
was  less  than  these  minima  because  of  crop  failure  or  other 
unusual  situation,  and  places  operated  in  1950  for  the  first 
time  were  counted  as  farms  if  normally  they  could  be  expected 
to  produce  these  minimum  quantities  of  farm  products. 

All  the  land  under  the  control  of  one  person  or  partnership, 
through  ownership,  lease,  rental  or  cropping  arrangement,  was 
included  as  one  farm  ownership. 

Commercial  forest  land  in  farms  is  not  the  same  as  woodland 
in  farms  as  reported  by  the  Census.  Part  of  the  difference 
is  due  to  the  exceptions  to  land  in  farms , stated  above . 
However,  the  major  part  of  the  difference  arises  because  some 
of  the  woodland  in  farms  is  noncommercial  forest  land.  In 
some  cases,  lands  that  qualify  as  commercial  forest  land  were 
classed  as  pasture  or  waste  lands  by  the  Census . 

Forest  industries  _ (Also  termed  primary  wood  manufacturing 
industries  or  wood  using  industries) . Property  of  forest 
owners  who  operate  primary  wood  processing  plants  and  who 
apparently  obtain  more  of  their  income  from  the  sale  of  wood 
products  than  from  ary  other  single  source,  or  who  operate 
wood  processing  subsidiary  corporations  that  derive  income 
chiefly  from  the  sale  of  wood  products . Includes  industries 
comprised  of  the  following  kinds  of  manufacturers: 

Lumber  manufacturer.  A forest  owner  who  manufactures 
lumber  and  who  uses  a greater  cubic  volume  of  timber 
from  his  land  for  this  purpose  than  in  any  other  type 
of  primary  wood-processing  plant  that  he  may  operate. 

Pulp  manufacturer^  A forest  owner  who  manufactures  pulp 
and  who  uses  a greater  cubic  volume  of  timber  from  his 
land  for  this  purpose  than  in  any  other  type  of  primary 
wood-processing  plant  that  he  may  operate. 

Other  wood  manufacturer.  A forest  owner  who  manufactures 
veneer,  cooperage  or  other  wood  products  except  pulp  and 
lumber . 


Other  private  ownership.  Private  property,  other  than  that 
classified  as  farm  or  forest  industry  ownership,  such  as 
property  owned  by  business  and  professional  persons,  wage 
earners,  housewives,  retired  persons,  nonforest  industries, 
estates,  and  dealers  in  forest  land. 
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Ownership  size  classes . A classification  of  private  commercial  forest 
land  based  on  the  acreage  of  commercial  forest  land  in  an  ownership, 
regardless  of  the  number  of  tracts  that  comprise  it . Synonymous  with 
®sise  class  of  owner3  or  "owner  size  class  ." 


Small . An  ownership  of  less  than  5 * 000  acres  of  commercial  forest 
land.  Ownerships  of  less  than  3 acres  in  the  East  and  of  less  than 
10  acres  in  the  West  were  not  enumerated,  nor  was  the  productivity 
of  their  cutover  lands  determined,  though  their  acreage  is  included 

in  the  commercial  forest  area  of  small  ownerships . 


Medium.  An  ownership  of  5.000  to  50,000  acres  of  commercial  forest 

land. 


Large . An  ownership  of  50,000  or  more  acres  of  commercial  forest 

land. 


Pasture  and  range.  See  "land  area." 


Physical -structure  raw  materials.  AH  raw  materials  other  than  foods, 
gold,  and  energy  materials  . 


Plant  residues.  Slabs,  edgings,  trimmings,  mis cuts,  cull  pieces,  veneer 
cores,  sawdust,  shavings,  wood  substance  lost  in  barking,  chipper 
rejects  and  screenings  at  pulp  mills,  veneer  clippings  and  other  resi- 
dues developed  from  logs,  bolts  and  other  round  timber  in  the  primary- 
manufacturing  process,  excluding  lignin  and  various  dissolved  wood 
substances  incurred  in  pulp  manufacture. 


KLantable  area.  Nonstocked  or  poorly  stocked  forest  land  or  nonforest 
land  on  which  (a)  the  establishment  or  interplanting  of  forest  tree 
cover  is  desirable  and  practical,  and  on  which  (b)  forest  tree  regenera- 
tion will  not  occur  naturally  in  desirable  density  within  a reasonable 
period  of  time . 


Total  plant able  area.  PLantable  area  at  a specified  time  plus  area 
of  acceptable  plantations  established  prior  to  that  time. 
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Plantation . An  area  on  which  forest  tree  cover  (and/or  shrub  cover  in 
the  case  of  shelterbelts)  has  been  established  by  planting. 


Acceptable  plantation,.  A plantation  that  has  at  least  the  follow- 
ing number  of  planted  forest  trees  per  plantation  acre  at  the  end 
of  the  fifth  year  after  planting. 


Shelter-belt  - A plantation  of  trees  and/or  shrubs  established  to 
serve  as  a windbreak  to  prevent  wind  erosion,  to  protect  farm 
buildings , and  to  otherwise  moderate  the  microclimate . 


Planting The  establishment  of  tree  cover  (and/or  shrub  cover  in  the 
case  of  shelterbelts)  by  setting  misery  stock  in  the  ground  or  by 
direct  seeding. 


forest  land. 

Interplanting „ Planting  of  poorly  stocked  forest  land. 

Planting  success . The  area  of  acceptable  plantations  divided  by  the 
total  area  planted. 

Pole timber  stands.  See  astand  size  class.® 

Foletimber  trees . See  Mtree  size  class,89 
Poorly  stocked  stands „ See  stocking  . ® 

Piroductive  but  reserved  forest  land  area, „ See  " forest  land  area.59 


All  eastern  specie's 

Englemann  spruce  and  lodgepole  pine 

Other  western  species 


bOO  trees 
300  trees 
200  trees 


i£.  Renting  of  nor; stocked,  forest  land  or  non- 


- 16  - 


Productivity  of  recently  cut  land.  A concept  used  to  evaluate  the  con- 
ditions affecting  present  and  prospective  timber  growth,  on  lands  logged 
for  commercial  timber  products  between  January  1,  1947  and  date  of 
examination,  1952-1954,  in  relation  to  standards  of  stocking,  species 
composition,  and  felling  age  adjudged  currently  attainable  and  practical 
under  local  conditions  . Full  explanation  is  given  in  the  section  “Con- 
dition of  Recently  Cutover  Lands"  in  Chapter  IV,  "Factors  Affecting 
Future  Supply  and  Quality  of  Domestic  Timber." 


Pulp  manufacturer.  See  "ownership.' 


Realizable  growth.  See  "growth.® 


Recently  cut  land.  See  "operating  area 


Relative  consumption.  See  "consumption/ 


Requirements  for  timber.  Potential  demand  for  timber  products,  under 
specified  assumptions,  at  some  future  date.  See  Chapter  VI,  ^Future 
Domestic  Requirements  for  Timber,"  for  explanation. 


Reserved  forest  land  area . See  M forest  land  area.® 


Rotten  cull  trees . See  "cull  trees.® 


Roundwood . The  cubic  volume  of  logs,  bolts  and  other  round  sections  as 
they  are  cut  from  the  tree . 


Salvable  dead  trees . Standing  or  down  dead  trees  which  are  considered 
merchantable  by  regional  standards . 


Sampling_.^rgor_ . The  error  of  an  estimated  total  or  average  that  arises 
from  taking  a sample  rather  than  making  a complete  inventory  or  measure- 
ment. In  this  Review,  sampling  errors  do  not  include  bias  due  to  errors 
in  photo  classification  of  areas,  mapping,  measuring  volume,  tabulation, 
computation,  and  compilation,  that  could  arise  whether  sampling  is  used 
or  not. 
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Sawlog  portion.  The  portion  of  sawtimber  trees  between  stump  and  mer- 
chantable top . 


Sawtimber  stands  „ See  "stand  size  class." 


Sawtimber  trees . See  "tree  size  class." 


Sawtimber  volume  - 


Live  sawtimber  volume . Net  volume  in  board  feet,  International 
1/4-inch  rule,  of  live  sawtimber  trees  of  corrcnercial  species. 


Salvable  dead  sawtimber  volume . Net  volume  in  board  feet,  Inter- 
national  1 /4-inch  rule,  of  salvable  dead  sawtimber  trees  of 
commercial  species  . 


Seedling  and  sapling  stands . See  "stand  size  class." 


Seedlings  and  saplings . See  "tree  size  class." 


Shelterbelt . See  "plantation.® 


Size  class  of  owner.  See  "ownership  size  classes." 


Size  of  holding.  See  "ownership  size  classes." 


Softwoods  c In  the  United  States  and  Coastal  Alaska,  coniferous,  ever- 
green (except  larches  and  baldcypress)  trees  of  commercial  species . 
(See  "species  groups.") 


Sound  cull  trees . See  "cull  trees.® 
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Species  groups . 


Eastern  softwogciit 


Longleaf  and  slash  pines 
Shortleaf  and  loblolly  pines 
Other  southern  yellow  pines 
Spruce  and  balsam  fir 

Other  eastern  softwoods 


White  and  red  pines 
Jack  pine 
Hemlock 

Cypress 


'Eastern  hard  hardwoods . Hardwood  species  whose  wood  has  an  average 
hardness  index  value  of  more  than  80  as  listed  in  table  1 of  "Com- 
parative Strength  Properties  of  Woods  Grown  in  the  United  States » ® 
U.  S.  Dept,  Agr.  Tech.  Bui.  158*  1930 « Included  are? 


White  oaks  (Quercus  alba  and 
nrinus) 

Other  white  oaks 
Red  oaks  (£.  borealis  and 
IsisaM  vars  KagSB3ag£fi34a) 

Other  red  oaks 

Other  hard  hardwoods 


Yellow  birch 
Sugar  maple 
Beech 

Ash 

Hickory 
Black  walnut 


Eastern  soft  hardwoods  - Hardwood  species  whose  wood  has  an  average 
hardness  index  value  of  80  or  less  as  listed  in  table  1 of  ^Com- 
parative Strength  Properties  of  Woods  Grown  in  the  United  States, * 
U.  S.  Dept . Agr*  Tech.  Bui.  X58„  1930®  Included  ares 


Soft  maple 
Sweetgum 

Tupelo  and  blaekgum 

Other  soft  hardwoods 


Cottonwood  and  aspen 

Basswood 

Yellow  poplar 


Douglas -fir 

Ponder osa  and  Jeffrey  pines 
True  firs 
Western  hemlock 
Sugar  pin© 

Western  white  pin© 

Redwood 


Sitka  spruce 

Englemamm  and  other  spruces 
Western  larch 
Western  redcedar 
California  incense  cedar 
Lodgepole  pine 


Other  western  softwoods 


Aspen  R@d  alder 

Other  western  hardwoods 
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Stand  improvement  measures  . Measures,  such  as  pruning,  release  cutting, 
girdling,  weeding,  or  poisoning  of  cull  trees,  applied  with  purposeful 
intent  to  improve  growing  conditions  in  either  natural  or  planted 
stands,  hut  which  do  not  result  in  the  production  of  commercial  timber 
products . 


Stand  size  class . 


Sawtimber  stands . Stands  of  sawtimber  trees  having  a minimum  net 
volume  per  acre  of  1,500  board  feet.  International  l/4-inch  rule, 
except  in  softwood  types  in  the  Douglas -fir  subregion  of  the 
Pacific  Northwest  and  in  California  west  of  the  Sierras  where  the 
minimum  net  volume  per  acre  is  4,000  board  feet,  International 
1 /4-inch  rule. 


Poletimber  stands . Stands  failing  to  meet  the  sawtimber  stand 
specifications,  but  at  least  10  percent  stocked  with  poletimber 
and  larger  trees  and  with  at  least  half  this  minimum  stocking  in 
poletimber  trees  6 


Seedling  and  sapling  stands  - Stands  not  qualifying  as  sawtimber 
or  polet iimber  stands,  but  at  least  10  percent  stocked  with  trees 
and  with  at  least  half  this  minimum  stocking  in  seedlings  or 
saplings  . 


Nonstocked  and  other  areas,.  Areas  not  qualifying  as  sawtimber, 
poletimber,  or  seedling  and  sapling  stands . 


Standard  error.  Tha  range  about  a sample  estimated  average  or  total, 
within  which  the  odds  ar©  2 to  1 that  the  average  or  total  based  on 
complete  coverage  (100  percent  sample)  would  fall. 


S£ate_oHn§2£hi£, 


See  n owner  ship.” 


Stocking . Stocking  is  th©  ancient  to  which  growing  space  is  effectively 
utilized  by  present  or  potential  growing  stock  trees  of  commercial 
species.  Degree  of  stocking  is  synonymous  with  "percent  of  growing  space 
occupied*  and  means  the  ratio  of  actual  stocking  to  full  stocking  for 
comparable  sites  and  stands.  Stocking  may  be  measured  in  terns  of  number 
of  trees,  volume,  basal  area,  ©over  canopy 9 or  other  criterion,,  or  combi- 
nation of  criteria . 


Non-gt  poked  areas.  Areas  that  are  0 to  10  percent  stocked  with 
present  or  potential  growing  stock  trees. 


Poorly  stocked  stands . Stands  that  are  10-39  percent  stocked  with 
present  or  potential  growing  stock  trees. 


Well  and  medium  stocked  stands  „ Stands  that  are  40  percent  or  more 
stocked  with  present  or  potential  growing  stock  trees. 


Timber,  cut . 

Timber  cut  from  live  sawtimber,.  The  net  board-foot  volume  of  live 
sawtimber  trees  cut  or  killed  by  logging  during  a specified  year. 


Timber  cut  from  growing  stock.  The  net  cubic-foot  volume  of  Xiv© 
sawtimber  and  poletimber  trees  cut  or  killed  by  logging  during  a 
specified  year.  Also  given  in  standard  cords. 


Timber  products  outputs  The  volume  of  timber  products  cut  from  growing 
stock  on  commercial  forest  land  and  from  other  sources  such  as  cull 
trees,  salvabl©  dead  trees,  limbs,  saplings,  material  less  than  k inches 
in  diameter,  timber  on  noncommercial  and  nonforest  lands,  and  plant  resi- 
dues. Timber  products  include  sawlogs,  veneer  logs  and  bolts*  cooperage 
logs  and  bolts,  ptflpwood,  fuelwood,  piling*  poles,  posts,  hewn  ties, 
min©  timbers,  and  various  other  round,  split  or  hewn  products. 


Tract . A single  parcel  of  land  that  is  not  contiguous  to  any  other 
parcel  in  th©  same  ownership,  and  that  includes  one  or  mors  areas  of 
coiranercial  forest  Xanda 
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Tree  size  class . Any  one  of  the  following  tree  classes  in  which  the 
trees  are  grouped  chiefly  according  to  diameter  at  breast  height  (4-1/2 
feet  above  the  ground)  , outside  bark  : 


Sawtimber  trees  . Trees  of  commercial  species  that  contain  at  least 
one  merchantable  sawlog  as  defined  by  regional  practice  and  which 
are  of  the  following  minimum  diameters  at  breast  height: 

Eastern  regions:  Softwoods  9.0  inches 

Hardwoods  11 .0  inches  . 

Western  regions : All  species  11 .0  inches  . 


Poietimber  trees  ..  Trees  of  commercial  species  which  meet  regional, 
specifications  of  soundness  and  form,  and  which  are  of  the  following 
diameters  at  breast  heights 

Eastern  regions : Softwoods  5»0  to  9 ®Q  inches 

Hardwoods  5.0  to  11.0  inches 

Western  regions  % All  species  5 .0  to  n e0  inches  „ 


Seedling  and  sapling  trees » Live  trees  of  commercial  species,  less 
than  5 *0  inches  in  diameter  at  breast  height,  and  of  good  form  and 
vigor . 


Unproductive  forest  land  area-  See  w forest  land  area.” 


Upper  stem  portion  (sawtimber  trees)  . The  portion  ef  sawtimber  trees 
between  merchantable  top  and  a point  on  the  bole  with  a minimum  top  4.0 
inches  in  diameter  inside  bark  when  it  exists. 


Wen  and  medium  stocked  stands.  See  s stocking.” 


Wood  using  industries . See  58 ownership," 


Young-growth  sawtimber  stands . Sawtimber  stands  in  which  50  percent  or 
more  of  the  net  board-foot  volume  is  in  young-growth  sawtimber  trees . 
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CONVERTING  FACTORS 


In  dealing  with  timber  volume  or  volume  of  different  timber  products, 
three  types  of  converting  factors  are  commonly  used:  (l)  Forest 
Resource  factors  to  convert  inventory  volume  from  one  unit  of  measure- 
ment to  another  such  as  board  feet  to  cubic  feet,  and  cubic  feet  to 
cords j (2)  Roundwood  factors  to  convert  board  foot  volumes  of  logs  and 
bolts  measured  by  a given  log  rule  to  equivalent  volume  by  another,  or 
to  convert  quantity  units  such  as  pieces  to  cubic  feet,  cords  or  board 
feetj  and  (3)  Utilization  factors  to  show  volume  of  growing  stock  (live 
sawtimber  and  poletimber  trees)  cut  per  unit  of  output  of  various  timber 
products® 

The  three  sets  of  converting  factors  presented  here  are  applicable  on  a 
sectional  or  broad  regional  basis  and  denote  average  relationships 
derived  from  the  factors  in  use  in  different  parts  of  the  country. 


FOREST  RESOURCE  FACTORS 


Forest  resource  factors  compare  (a)  inventory  volume  in  board  feet  by 
the  International  if- inch  log  rule  for  sawtimber  trees  with  the  corres- 
ponding cubic  foot  volume,  including  both  the  sawlog  and  upper  stem 
portions,  and  (b)  the  cubic  foot-cord  relationships  applicable  to  total 
growing  stock  consisting  of  live  sawtimber  and  pole-timber  trees. 


Sawtimber 


Cubic 

feet  per  M board  feet 

(International  ip- inch 

log  rule) 

All  species 

Softwood 

Hardwood 

North 

219 

241 

213 

South 

205 

195 

216 

West 

171 

170 

219 

Continental  U.  S. 

184 

173 

215 

Growing  Stock 

Cubic  feet  per  cord 


All  species 

Softwood 

Hardwood 

North 

76 

79 

75 

South 

71 

74 

69 

Average  East 

73 

75 

72 

ROUNDWOOD  FACTORS 


Roundwood  factors  compare  the  various  round  timber  products  in  units 
of  measure  as  customarily  reported  by  the  Bureau  of  the  Census,  the 
trade  and  other  sources  with  the  corresponding  roundwood  volumes  of 
the  logs  or  bolts  from  which  the  product  came,  expressed  in  (a)  board 
feet  International  ^-inch  log  scale,  (b)  cubic  feet  excluding  bark, 
and  (c)  standard  cords  (128  cubic  feet)  including  bark.  They  apply  to 
all  logs  and  bolts  used  for  particular  products  whether  the  trees  from 
which  they  were  cut  were  live  or  dead,  classed  as  culls,  or  were  from 
commercial  forest,  noncommercial  forest,  or  nonforest  land. 

All  the  various  products,  except  hewn  ties,  are  originally  reported  as 
either  logs,  bolts,  cordwood  or  other  round  timber,  but  their  volume 
is  given  in  different  units  of  measure.  Thus  appropiate  converting 
factors  are  needed  to  translate  these  various  volumes  in  common  units 
to  standard  units  of  measure  so  that  any  one  may  be  properly  compared 
with  any  other,  or  that  all  may  be  combined  and  treated  as  a group. 
Sawlogs  for  lumber  for  example,  are  commonly  reported  in  board  feet 
lumber  tally;  whereas  veneer  logs  and  bolts  and  cooperage  logs  and  bolts 
are  reported  in  board  feet  log  scale  according  to  various  log  rules,  - 
Doyle,  Scribner,  Spaulding  - depending  on  local  practice.  Pulpwood  and 
fuelwood  statistics  commonly  are  reported  in  standard  rough  cords  (128 
cu.  ft.),  poles,  posts  and  hewn  ties  in  number  of  pieces,  piling  in 
linear  feet,  and  mine  timbers  and  miscellaneous  round  timbers  in  cubic 
feet. 
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Sawlogs,  veneer  logs  and  bolts , 
and  cooperage  logs  and  bolts 


Board  feet  (international 
^-IncK  'log  rule)  per 
board  feet  lumber  tally 


Sawlogs : 

All  species 

Softwood 

Hardwood 

North 

937 

927 

943 

South 

994 

984 

1,014 

West 

9 67 

988 

872 

Continental  U®  S® 

973 

970 

983 

Board  feet 

( International  J-inch 

log  rule) 

per  M board 

feet 

local  log  rule!/ 

Veneer  logs  and  bolts  % 

All  species 

Softwood 

Hardwood 

North 

1,077 

1,076 

1,077 

South 

1,293 

1,294 

1,293 

West 

1,048 

1,048 

Continental  U®  S, 

1,122 

1,054 

1,238 

Cooperage  logs  and  bolts s 

North 

1,174 

1,000 

1,200 

South 

1,412 

1,409 

1,414 

West 

1,052 

1,052 

• 9 

Continental  U.  S® 

1,314 

1,301 

1,320 

l/  Local  log  rule:  North  and  South  principally  Doyle j West  mostly 
Scribner* 
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Sawlogs,  veneer  logs  and  bolts, 
and  cooperage  logs  and  bolts 


( continu ed) 

Cubic 

feet  per  M board 

feet 

Sawlogs : 

All  species 

lumber  tally 
Softwood 

Hardwood 

North 

155 

169 

149 

South 

162 

164 

156 

West 

151 

151 

141 

Continental  U.  S. 

156 

156 

153 

Cubic  feet  per  M boar/i  feet 
local'  log  rulaj-/ 

All  species  Softwood  Hardwood 


Yeneer  logs  find  bolts? 


North 

165 

171 

165 

South 

196 

199 

196 

West 

159 

159 

9 9 

Continental  U.  S. 

170 

160 

188 

Cooperage  logs  and  bolts: 

North 

185 

235 

178 

South 

220 

235 

209 

West 

159 

159 

9 e 

Continental  U»  S. 

205 

224 

195 

1 ,J  Local  log  rule:  North  and 
Scribner,, 

South 

principally  Doylej 

West  mostly 
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Sawlogs,  veneer  logs  and  bolts* 
and  cooperage  logs  and  bolts 
(continued)  ~ 

Cubic  feet  per  M board  feet 
International  -^inch  log  ruTe 


All  species 

Softwood 

Hardwood 

Sawlogs ; 

North 

166 

182 

158 

South 

163 

167 

154 

West 

156 

156 

162 

Continental  U.  S„ 

160 

161 

156 

Veneer  logs  and  bolts? 

North 

153 

159 

153 

South 

152 

154 

152 

West 

152 

152 

O © 

Continental  U.  S. 

152 

152 

152 

Cooperage  logs  and  bolts? 

North 

158 

235 

148 

South 

156 

167 

148 

West 

151 

151 

© ft 

Continental  U.  S. 

156 

172 

148 
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Pulpwood  and  Fuel-wood 


Cubic  feet  per  cord 


All  species 

Softwood 

Hardwood 

Pulpwood  : 

North 

78 

79 

74 

South 

73 

72 

79 

West 

90 

90 

90 

Continental  U. 

s. 

77 

77 

77 

Fuelwood  % 

North 

69 

67 

69 

South 

77 

77 

77 

West 

84 

86 

73 

Continental  Ua 

s* 

75 

78 

73 

Board  feet  ( International  1 

^**inch 

All  species 

rule) per  cordj/ 
Softwood 

Hardwood 

Pulpwood? 

North 

150 

200 

100 

South 

147 

145 

163 

West 

488 

488 

393 

Continental  U«  8* 

204 

217 

128 

Fuelwood  % 

North 

110 

95 

110 

South 

179 

157 

188 

West 

414 

426 

273 

Continental  U9  S* 

163 

177 

159 

\J  A cord  of  pulpwood  and  fuelwood  ordinarily  contains  material 
from  ooth  sawtimber  and  poletimber  trees*  These  factors  show  the  board 
foot  volume*  according  to  inventory  standards*  of  the  sawtimber  material 
in  the  average  cord© 
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Poles  and  Piling 


Cubic  feet  per  piece 


Poles  s 

All  species 

Softwood 

Hardwood 

North 

8,3 

8.3 

4.0 

South 

12.5 

12.5 

11.8 

West 

18.6 

18.6 

® © 

Continental  IT.  S. 

13.5 

13.6 

11.1 

Board  feet  ( International  ^-inch 
log  rule)  per  piece 

All  species 

Softwood 

Hardwood 

North 

26.0 

26.0 

« © 

South 

66.0 

66.0 

West 

88.0 

88.0 

Continental  U.  S, 

69,0 

69.0 

<S>  © 

Piling  % 

Cubic 

All  species 

feet  per  linear 
Softwood 

foot 

Hardwood 

North 

0,63 

0®  63 

0,62 

South 

,68 

,68 

,69 

West 

.75 

.75 

.62 

Continental  U.  S. 

,68 

,69 

.62 

Board  feet  ( International  -|~ineh 
fog~rule)  p~er  linear  foot 


All  species 

Softwood 

Hardwood 

North 

3.14 

3.06 

3.26 

South 

3.58 

3.58 

3,34 

West 

4.66 

4®66 

© ® 

Continental  U.  S. 

3®  67 

3*70 

3®26 
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Posts  and  Hewn  ties 


Cublo  feet  per  piece 


Posts  : 


All  speoies 


Softwood  Hardwood 


North 

0.59 

0.62 

0.59 

South 

.64 

.63 

.65 

West 

.98 

.98 

.99 

Continental  U.  S. 

.63 

.67 

.62 

Hewn  tiesi/* 


North 

4.99 

© © 

4.99 

South 

6.66 

6.26 

6.90 

West 

® • 

• • 

• • 

Continental  U.  S. 

6.62 

6.25 

6.83 

l/  The  average  hewn  tie  contains  about  3,32  cubic  feet  and  38,6 
board  feet.  A log  or  bolt  to  produce  the  final  product  contains,  on  the 
average,  approximately  double  this  volume  in  cubic  feet  but  roughly  the 
same  volume  in  board  feet  log  scale. 
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Mine  timbers  and  Miscellaneous 


Board  feet  ( International  ^®»inch 

rule) 

All  species 

per  cubic  foot 
Softwood 

Hardwood 

Round  Mine  Timbers  t 
North 

1.16 

2.80 

1.01 

South 

1.22 

1.36 

1.15 

West 

2*77 

2*77 

® © 

Continental  U.  S, 

1*35 

2.43 

1.04 

Miscellaneous  t 

North 

3.08 

2.74 

3.11 

South 

3.05 

1.58 

3.72 

West 

5.12 

5.12 

$ ® 

Continental  U»  S® 

3.57 

3.70 

3.48 
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UTILIZATION  FACTORS 


Utilization  factors  show  the  volume  of  growing  stock  (live  sawtimber 
and  poletimber  trees)  cut  per  unit  of  output  of  various  timber  products. 
They  show,  for  example,  how  much  sawtimber  is  cut  per  M board  feet  of 
lumber  and  the  volume  of  growing  stock  cut  per  cord  of  pulpwood,  in- 
cluding pulpwood  from  both  round  timber  and  plant  residues. 

Utilization  factors  are  computed  for  1952  on  the  basis  of  inventory 
standards  and  utilization  practices  prevailing  in  that  year.  Their 
principal  function  is  to  provide  a basis,  until  significant  changes 
in  utilization  practices  occur,  for  estimating  the  cut  of  live  saw- 
timber and  growing  stock  associated  with  a given  volume  of  output 
of  timber  products. 

Average  utilization  factors  for  each  product  were  estimated  also  for 
1975  on  the  basis  of  1952  inventory  standards  and  future  utilization 
practices  indicated  by  probable  future  trends  in  the  various  regions. 
They  appear  in  Chapter  VII,  Future  Supply  and  Quality  of  Domestic 
Timber,  as  indexes  showing  deviations  from  1952.  The  indexes  were 
used  to  translate  projected  levels  of  requirements  for  timber  products 
in  1975  to  timber  cut  from  domestic  forests. 

Part  of  the  growing  stock  that  is  cut  for  timber  products  is  not  being 
used.  Varying  amounts  are  left  as  residues  depending  on  the  product. 

The  growing  stock  inventory  consists  of  the  net  volume  of  sound  mate- 
rial in  sawtimber  and  poletimber  trees  measured  in  board  feet  Inter- 
national ^-inch  log  scale  for  the  sawlog  portion  of  sawtimber  trees, 
and  in  cubic  feet  for  entire  trees  to  a minimum  top  of  4 inches  d.i.b. 
The  sawlog  portion  corresponds  to  top  merchantability  limits  and  quality 
standards  consistent  with  defined  utilization  practices  in  various 
regions. 

In  terns  of  inventory  standards  there  is  under-utilization  if  any  sound 
merchantable  material  classed  as  growing  stock  is  left  unused,  whether 
felled  purposely  or  knocked  down  or  killed  in  logging.  There  are  also 
instances  of  over-utilization  of  growing  stock,  both  in  board  feet  and 
cubic  feet.  For  example,  parts  of  the  stem  above  the  recognized  sawlog 
portion  may  be  cut  for  lumber  and  thus  represent  over-utilization  in 
board  feet.  In  this  Instance  all  the  material  utilized  is  charged  as 
timber  cut  in  cubic  feet  but  only  the  volume  represented  by  the  sawlog 
portion  is  charged  as  timber  cut  in  board  feet.  Likewise  pulpwood 
cutting  might  extend  above  the  minimum  4- inch  top  in  which  case  over- 
utilization in  cubic  feet  results.  The  excess  in  this  instance  is  not 
levied  against  growing  stock  but  shows  up  as  being  production  from  other 
sources. 

In  all  regions  there  is  both  under  and  over  utilization  because  of  the 
varying  practices  of  logging  operators.  The  practice  of  over-utili- 
zation of  growing  stock  is  more  prevalent  in  the  North  and  South  than 
in  the  West  since  the  volume  would  need  to  be  much  more  substantial  to 
offset  the  presently  large  volumes  of  residues  developed  from  logging 
in  these  areas. 
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The  fact  that  less  than  a thousand  feet  of  sawtimber  on  the  average  is 
required  for  a thousand  feet  of  lumber  simply  means,  for  one  thing, 
that  some  production  comes  from  material  below  minimum  size  and  quality, 
by  inventory  standards,  in  sawtimber  trees  and  from  sources  other  than 
growing  stock,  such  as  cull  and  dead  trees,  trees  from  noncommercial 
forest  and  nonforest  land,  and  that  this  additional  output  in  itself 
may  be  enough  to  more  than  compensate  for  the  volume  of  growing  stock 
residues  left  in  the  woods* 

There  are  a number  of  other  factors  that  may  also  contribute  to  this 
favorable  growing  stock-output  relationship.  For  instance,  lumber 
tally  overruns  International  ^-inch  log  scale  an  average  of  about  3 per- 
cent. More  board  feet  of  lumber  therefore  is  cut  from  sawlogs  on  the 
average  than  is  scaled  by  the  International  log  rule. 

Differences  (overrun)  between  Reported  Lumber  Tally  and  International 
^-inch  log  Scale. 


However,  in  the  case  of  veneer  logs  and  bolts  and  cooperage  logs  and 
bolts  reported  volumes  according  to  various  local  log  rules  underrun 
International  ip- inch  scale  by  considerable  amounts* 

Mother  reason  why  timber  cut  is  less  than  output  concerns  the  practice 
of  cutting  pole  trees  for  lumber  and  other  products  generally  derived 
from  sawtimber  trees.  While  volume  cut  from  poletimber  is  credited 
against  growing  stock  in  cubic  feet  no  charge  is  made  in  board  feet. 

Plant  residues  constituted  part  of  the  output  of  such  items  as  pulpwood, 
fuelwood,  posts,  etc.  This  material  which  develops  in  the  primary 
manufacture  of  lumber,  veneer,  and  other  products  from  logs  and  bolts 
is  counted  originally  as  growing  stock  cut  for  these  items  and  is, 
therefore,  not  counted  again  for  pulpwood  and  other  products  for  which 
it  subsequently  may  be  used*  In  addition,  considerable  quantities  of 
dead  and  cull  timber  are  used  for  pulpwood  and  fuelwood®  Thus  growing 
stock  cut  for  these  particular  products  represents  only  a part  of  th© 
total  output  of  these  products.  The  same  is  true  in  varying  degree  for 
practically  all  products  because  of  the  production  which  is  derived 
from  sources  other  than  growing  stock. 

Because  of  the  many  variables  affecting  utilization  and  the  difficulty 
of  accurately  adjusting  inventory  standards  to  conform  with  changing 
utilization  practices  it  can  be  readily  appreciated  that  factors 
denoting  the  cut  of  growing  stock  per  unit  of  the  various  timber 
products  mught  logically  differ  from  one  section  of  the  country  to 
another. 


Percent 


North 

South 

West 


6.7 
0.6 
3.4 

2.8 


All  Regions 
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Volume  of  live  sawtimber  and  growing  stock  cut  per  uglt  of  timber  product  output 

(utilization  factors ) 19521/ 

CONTINENTAL  UNITED  STATES 


Product 

: Unit  of 

Sawtimber 

Growing  stock 

output 

Softwood 

Hardwood 

: Softwood 

Hardwood 

Bd.  Ft. 2/ 

Cu.  Ft. 

Bd.  Ft .2/ 

Cu.  Ft. 

Cu.  Ft. 

Cu.  Ft. 

Sawlogs 

M bd.  ft. 
lumber  tally 

917 

l6l 

968 

189 

166 

201 

Veneer  logs 
and  bolts 

M bd.  ft- 
log  scale—' 

1,018 

162 

1,335 

259 

162 

262 

Cooperage  logs 
and  bolts 

M bd.  ft. 
log  scaled/ 

1,215 

229 

1,571 

317 

245 

319 

Pulpwood 

Standard  cord 

198 

41 

121 

28 

68 

73 

Fuelwood 

Standard  cord 

20 

5 

6l 

14 

8 

28 

Piling 

Linear  foot 

3.90 

• 76 

3.43 

• 72 

• 79 

• 73 

Poles 

Piece 

72.5 

14.2 

68.7 

10.7 

15.7 

10.7 

Posts 

Piece 

.67 

.14 

• 73 

.14 

.48 

.40 

Hewn  ties 

Piece 

41.0 

8.56 

51.1 

11.50 

8.59 

11.85 

Round  mine 
timbers 

Cu.  Ft. 

2.20 

.46 

• 95 

•23 

1.02 

• 93 

Other 

Cu.  Ft. 

1.91 

• 34 

2.63 

• 57 

• 53 

• 85 

NORTH 


Sawlogs 

M bd.  ft. 
lumber  tally 

805 

168 

901 

160 

182 

179 

Veneer  logs 
and  bolts 

M bd.  ft. 
log  scale!/ 

1,144 

199 

1,151 

203 

199 

206 

Cooperage  logs 
and  bolts 

M bd.  ft. 
log  scale!/ 

565 

142 

1,284 

ro 

vn 

237 

216 

Pulpwood 

Standard  cord 

183 

4l 

93 

22 

76 

78 

Fuelwood 

Standard  cord 

12 

4 

35 

8 

10 

23 

Piling 

Linear  foot 

3.24 

.70 

3.46 

•72 

• 70 

.72 

Poles 

Piece 

27.9 

6.1 

0 

0 

10.0 

0 

Posts 

Piece 

.41 

.11 

• 55 

.12 

.43 

.36 

Hewn  ties 

Piece 

.. 

34.0 

6.14 

.. 

6.14 

Round  mine 
timbers 

Cu.  Ft. 

2.28 

.64 

.92 

.22 

.94 

.91 

Other 

Cu.  Ft. 

2.40 

.54 

1.83 

• 38 

.98 

.64 
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Volume  of  live  sawtimber  and  growing  stock  cut  per  unit  of  timber  product  output 
(utilization  factors)  1952  (continued) 

SOUTH 


Product 

: Unit  of 

Sawtlmber 

Growing  stock 

: output 

Softwood 

Hardwood 

: Softwood 

Hardwood 

Bd.  Ft.?/ 

Cu.  Ft. 

Bd.  Ft .?./ 

Cu.  Ft. 

Cu.  Ft. 

Cu.  Ft. 

Sawlogs 

M bd.  ft. 
lumber  tally 

910 

174 

1,014 

209 

185 

216 

Veneer  logs 
and  bolts 

M bd.  ft. 
log  scale 3V 

1,11+0 

248 

1,398 

278 

248 

281 

Cooperage  logs 
and  bolts 

M bd.  ft.  , 
log  scaled 

1,384 

262 

1,796 

397 

267 

400 

Pulpwood 

Standard  cord 

132 

31 

138 

33 

65 

66 

Fuelwood 

Standard  cord 

39 

10 

82 

20 

18 

32 

Piling 

Linear  foot 

3.71+ 

.76 

3.47 

•74 

.80 

.80 

Poles 

Piece 

69.O 

14.1 

75.5 

11.8 

14.7 

11.8 

Posts 

Piece 

.22 

.06 

• 97 

.18 

.46 

.46 

Hewn  tie 8 

Piece 

1+1.0 

8.57 

51.9 

11.73 

8.60 

12.09 

Round  mine 
timbers 

Cu.  Ft. 

1.1+1 

• 31 

1.16 

.33 

1.06 

1.06 

Other 

Cu.  Ft. 

1-37 

.29 

3.24 

.73 

•79 

1.02 

WEST 

Sawlogs 

M bd.  ft. 
lumber  tally 

932 

153 

855 

148 

155 

148 

Veneer  logs 
and  bolts 

M bd.  ft. 
log  scale!/ 

1,015 

160 

•• 

.. 

160 

•• 

Cooperage  logs 
and  bolts 

M bd.  ft. 
log  scale!/ 

972 

149 

.. 

149 

•• 

Pulpwood 

Standard  cord 

1+06 

67 

581 

96 

69 

97 

Fuelwood 

Standard  cord 

7 

1 

24 

4 

1 

8 

Piling 

Linear  foot 

1+.99 

• 83 

0 

0 

• 83 

0 

Poles 

Piece 

91+ .1+ 

16.0 

0 

0 

20.9 

0 

Posts 

Piece 

3-24 

.56 

• 15 

.02 

.73 

.03 

Hewn  ties 

Piece 

• • 

• • 

• • 

• • 

Round  mine 
timbers 

Cu.  Ft. 

2.51 

.44 

0 

0 

1.05 

0 

Other 

Cu.  Ft. 

2.08 

• 35 

5.45 

1.25 

.42 

1.46 

1/  See  Chapter  VTI,  Future  Supply  and  Quality  of  Domestic  Timber,  for  average  utilization 
factors  estimated  for  1975  (Continental  United  States). 

2/  International  £-inch  log  scale 
3 J In  common  use  locally 
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SAMPLING  STANDARDS 


INTRODUCTION 

Th©  purpose  of  this  discussion  of  sampling  standards  is  to  evaluate 
th©  reliability  of  Timber  Resource  Review  statistics  with  respect  to 
sampling  accuracy. 

Sampling  procedures  were  employed  in  estimating  forest  area,  inven- 
tory volume,  net  annual  growth,  timber  products  output,  area  by 
productivity  class  based  on  examination  of  recently  cutover  lands, 
number  of  private  ownerships  having  less  than  5$ 000  acres  of  commer- 
cial forest,  and  related  items. 

Sampling  procedures  were  designed  with  the  objective  of  providing 
estimates  of  adequate  reliability,  for  the  use  intended,  at  the 
lowest  cost®  For  all  items  listed  above  except  number  of  ownerships, 
sampling  accuracy  goals  were  set  and  the  amount  of  sampling  and  the 
methods  used  were  aimed  at  providing  estimates  that  met  those  goals. 

In  addition,  the  methods  of  sampling  employed  permitted  calculation 
of  th©  sampling  accuracies  actually  achieved  for  most  of  th©  estimates. 

In  the  following  tables,  the  sampling  errors  are  listed  for  major  items 
by  States  and/or  regions  and  sections.  Charts  provide  a means  of 
approximating  the  sampling  accuracies  of  further  breakdowns  of 
statistics. 

Sampling  accuracy  is  ©pressed  in  terns  of  th©  standard  error,  which 
indicates  th©  range  about  the  sample-estimated  average  or  total  within 
which  the  odds  are  2 to  1 that  the  average  or  total  based  on  100  per- 
cent coverage  would  fall® 

Th©  accuracy  statistics  given  in  th©  tables  account  only  for  sampling 
error,  that  is,  th©  errors  that  arise  from  taking  a sample  rather  than 
making  a complete  inventory  or  measurement.  They  do  not  include  non- 
sampling errors  that  could  arise  from  sources  such  as  errors  in  photo 
classification  of  areas,  mapping,  measuring  volumes,  tabulation,  com- 
putation, and  compilation*  To  th©  extent  that  nonsampling  errors  are 
not  compensating,  they  contribute  an  additional  but  unknown  amount  of 
error  to  those  listed  herein.  Such  additional  error  is  termed  bias. 

It  is  not  affected  by  th©  amount  of  sampling  done  and  will  tend  to  bias 
a complete  survey  to  th©  same  degree  as  a sample®  An  unbiased  sample 
estimate  has  an  equal  chance  of  being  either  high  or  low.  Chances  of 
introducing  bias  in  statistics  were  reduced  by  employing  unbiased 
methods  of  selecting  sample  areas,  ownerships,  and  operations,  by 
preparation  of  detailed  plans,  by  training  of  survey  personnel,  and 
by  careful  checking  on  execution  of  plans. 

SAMPLING  ACCURACIES  ACHIEVED 

Area  and  Inventory  Volume 

Sampling  errors  in  table  1 include  those  that  apply  to  estimates  of 
forest  area,  commercial  forest  area,  noncommercial  forest  area. 
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inventory  volume,  and  growth,  by  section,  region.  State,  and  totals  for 
continental  United  States  and  Coastal  Alaska. 

The  18  States  in  the  East  covered  by  Forest  Survey  since  January  1, 

1947,  are  indicated  as  Group  I States  in  table  1.  The  sampling  accu- 
racy for  these  States  averaged  2.2  percent  per  million  acres  of  commer- 
cial forest  land.  The  goal  in  these  States  was  3*0  percent  per  million 
acres.  Sampling  error  of  cubic  volume  averaged  4. 7 percent  per  billion 
feet  compared  to  the  goal  of  5.0  percent. 

In  two  States  in  the  West  completed  by  Forest  Survey  since  January  1, 
1947,  the  sampling  accuracy  of  commercial  forest  area  estimates  averaged 
2.4  percent  per  million  acres  compared  to  the  goal  of  3.0  percent. 

Cubic  volume  accuracy  was  12.9  percent  compared  to  the  goal  of  10.0 
percent  per  billion  cubic  feet  set  for  these  Group  I States  in  the  West. 

States  in  which  Forest  Survey  coverage  was  sufficiently  advanced  to 
extend  estimates  to  the  whole  State  are  indicated  as  Group  II  States  in 
table  1.  The  accuracy  goal  for  Group  II  States  varied  from  3 to  4-5 
percent  per  million  acres  of  commercial  forest  land,  and  from  5 to  12.5 
percent  per  billion  cubic  feet.  In  two  Group  II  States  for  which  sampl- 
ing accuracy  was  computed.  North  Carolina  and  Virginia,  the  commercial 
forest  area  sampling  accuracy  averaged  4«9  percent  per  mil lion  acres 
compared  to  the  goal  of  4®  5 percent;  cubic  volume  sampling  accuracy 
averaged  7.6  percent  per  billion  feet  compared  to  the  goal  of  7*5 
percent. 

On  the  basis  of  the  above  comparisons  for  22  States,  it  is  believed 
that  accuracy  goals  in  the  remaining  26  States  indicated  as  Group  III 
in  table  1 were  likewise  achieved  satisfactorily  and  the  sampling  errors 
are  entered  in  table  1 on  this  basis.  Accuracy  goals  for  Group  III 
States  were  generally  set  at  6 percent  per  million  acres  of  commercial 
forest,  and  varied  from  10  to  15  percent  per  billion  cubic  feet. 

Breakdowns  of  Commercial  Forest  Area 


The  sampling  accuracy  of  breakdowns  of  commercial  forest  area  by  stand- 
size  class,  stocking  class,  and  timber  type  group  can  be  estimated  by 
use  of  the  relationship  to  the  sampling  accuracy  of  totals  shown  in 
figure  1.  Figure  1 does  not  apply  to  area  breakdowns  by  ownership  class 
because  these  areas  were  usually  not  obtained  by  probability  sampling. 

Illustrative  Example 

For  Missouri  the  sampling  error  for  commercial  forest  area  is  0.7  per- 
cent. Of  15,064  thousand  acres  in  commercial  forest,  2,033  thousand 
acres  is  classed  as  sawtimber.  The  proportion  in  sawtimber  stands  is 
therefore  0.13.  From  figure  1 the  corresponding  factor  is  2.8.  The 
estimated  sampling  error  for  area  in  sawtimber  stands  is  therefore 
2.8  x 0.7  = 2.0  percent.  Therefor©  the  odds  are  2 to  1 that  the  area 
of  sawtimber  as  determined  by  a complete  survey  would  fall  in  the 
range  1,992  to  2,074  thousand  acres. 
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Illustrative  Example 


In  the  Middle  Atlantic  Region  13,  94$  thousand  acres  out  of  42, 225  are 
classed  as  well  and  medium  stocked  young  growth  sawtimber.  The 
proportion  is  0*33*  Figure  1 indicates  a sampling  error  ratio  of  1.75 
for  this  proportion.  Table  1 shows  a sampling  error  of  0.6  percent  for 
commercial  forest  areas  in  the  Middle  Atlantic  Region.  The  estimated 
sampling  error  for  the  breakdown  being  considered  is  therefore  1.75  x 
0.6  s 1.0  percent. 

Parallel  procedures  apply  in  estimating  the  sampling  accuracy  of  area 
breakdowns  by  forest  type  groups. 


Breakdowns  of  Inventory  Volume 


Table  1 provides  the  sampling  errors  of  total  volume  by  which  the 
factors  read  from  figure  1 are  multiplied  to  estimate  the  sampling 
accuracy  of  breakdowns  of  volume. 


Illustrative  Examples  of  Application; 

Sampling  Sampling 
Factor  from  error  of  error  of 
figure  1 totals/  breakdown^/ 


Breakdown 


Proportion 
of  total 


(££££££&)  (&§££iiBk) 

State  of  New  Hampshire % 


Softwood  volume,  tod.  ft® 

0.55 

1.36 

3*9 

5*3 

White  and  red  pine, 
bd.  ft. 

.30 

1.83 

3*9 

7.1 

Cubic  volume  in  pole- 
timber 

.47 

1.47 

2.4 

3*5 

Cubic  volume  in  soft- 
wood sawtimber 

.30 

1.83 

2.4 

4*4 

Pacific  Northwest  Region: 
Douglas -fir  volume, 
bd.  ft. 

.49 

1.42 

1.3 

1.8 

California  Region: 

Ponderosa  and  Jeffrey 
pine,  bd.  ft. 

.18 

2.36 

2.1 

5.0 

1 / From  table  1. 

2 / Product  of  factor  and  sampling  error  of  total. 


Net  Annual  Growth 

Forest  Survey  reports  for  five  States  included  estimates  of  the  sampling 
accuracy  of  net  annual  growth.  For  these  States  the  indicated  sampling 
error  per  billion  cubic  feet  of  net  annual  growth  was  less  than  half  the 
sampling  error  indicated  for  growing  stock  volume®  The  sampling  error 
goals  per  billion  cubic  feet  are  the  same  for  net  annual  growth  as  for 
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growing  stock  volume,  and  it  is  on  this  basis  that  sampling  errors  for 
growth  are  estimated  for  the  other  43  States*  While  this  would  appear 
to  give  conservative  estimates,  juding  from  the  comparison  available 
for  five  States,  this  safety  margin  is  adopted  to  make  allowance  for  the 
large  and  usually  unknown  variability  in  the  mortality  component  of  net 
growth,  and  also  for  possible  errors  in  adjusting  both  mortality  and 
growth  for  a particular  year  to  the  trend  level. 

The  sampling  accuracy  of  board-foot  growth  was  obtained  by  multiplying 
the  sampling  accuracy  of  cubic-foot  growth  in  a State  by  1*31>  this 
ratio  being  based  on  data  from  States  where  the  sampling  accuracy  of 
both  board-foot  and  cubic-foot  inventory  volumes  were  calculated. 

The  procedure  for  estimating  the  sampling  accuracy  of  breakdowns  of 
growth  is  parallel  to  that  illustrated  for  area  and  inventory  volume. 

The  steps  are? 

(1)  Note  the  smallest  geographic  unit  of  which  the  breakdown 
is  a part  and  for  which  the  sampling  accuracy  is  given  in 
table  1. 

(2)  Compute  the  proportion  that  the  breakdown  contributes  to  the 
total  and  read  from  figure  1 the  corresponding  factor. 

(3)  Multiply  the  sampling  error  of  the  total  by  the  factor. 

This  product  is  the  estimated  sampling  error  of  the  breakdown. 

Timber  Products  Output 

The  sampling  accuracy  goal  for  the  estimate  of  timber  products  output 
was  set  at  10  percent  per  billion  cubic  feet. 

Lumber  accounted  for  more  than  half  of  the  cubic  volume  of  output  from 
roundwood.  In  the  West,  Census  data  were  available  and  were  used  for 
over-all  control.  Additional  sampling  was  done  to  obtain  estimates  by 
States.  In  the  East,  Census  data  on  lumber  output  were  available  too 
late  for  use  in  the  Timber  Resource  Review.  Data  supplied  by  State 
foresters  or  available  from  various  other  sources,  including  field 
surveys  that  were  undertaken  where  necessary,  provided  the  needed 
statistics. 

The  sampling  errors  for  regions  and  States  for  which  the  data  provided 
a basis  for  computing  sampling  accuracy  are  as  follows: 
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Sampling  accuracy- 


.1/ 


per  billion  cubic  feet  of  tiiaber  products  output 


2/ 

Region  or  State. 

Sawlogs 

Pulpwood 

Veneer  logs 
and  bolts 

All  other  products 

( percent ) ( percent ) 

( percent ) 

(percent) 

Mew  England 

0.7 

a/o 

1.0 

2.1 

Middle  Atlantic 

6.5 

0 

0 

1.4 

Lake  States 

4.0 

0 

0 

7.8 

South  Atlantic 

7.4 

0 

.8 

9.8 

Florid®  and,  Georgia 

combined 

7.6 

0 

1.8 

3ft? 

California 

5.8 

0 

.8 

Montana 

1.1 

0 

0 

9.9 

Idaho 

_•! 

0 

0 

1 hi 

Weighted  average 

6.3 

0 

1.1 

9.0 

1 / Sampling  error  in  terns  of  one  standard  error. 

2 / Includes  all  regions  and  States  in  which  th®  sampling 
procedure  provided  a basis  for  calculating  standard  errors. 

2/  Zero  sampling  error  indicates  100  percent  coverage® 
ij  Mo  basis  for  estimating  standard  error. 

For  other  States  and  regions  in  which  other  than  probability  sampling 
was  employed,,  the  methods  and  intensity  of  coverage  indicate  that  esti- 
mates of  sawlog  output  are  well  within  the  sampling  accuracy  goal  of 
10  percent  per  billion  cubic  feet. 

Estimates  of  pulpwood  output  and  output  of  hardwood  veneer  logs  and 
bolts  were  based  on  Census  data  of  log  receipts  or  consumption  as 
reported  by  all  consuming  plants.  Census  estimates  of  output  of  soft- 
wood  veneer  logs  and  bolts  were  available  only  for  plywood  plants. 
Special  surveys  wer®  therefore  mad®  of  th®  output  of  logs  and  bolts 
by  green  veneer  and  container  veneer  plants.  As  indicated  in  the 
preceding  tabulation^  the  sampling  error  of  pulpwood  output  is  nil 
and  for  veneer  logs  and  bolts  it  is  very  small® 

Thus.,  th®  bulk  of  timber  products  output  was  estimated  with  a small 
sampling  error.  A relatively  large  sampling  error  could  therefore  be 
tolerated  for  products  other  than  sawlogg*  pulpwood.,  and  veneer  logs 
and  bolts  and  still  b©  within  the  10  percent  sampling  accuracy  goal. 

The  estimated  sampling  errors  for  timber  products  output  for  roundwood 
in  th©  United  States  and  Coastal  Alaska  are  shown  in  th®  following 
tabulations 
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Average  sampling  accuracy^  of  timber  products  output 
from  roundwood  In  the  United  States  and  Coastal  Alaska 


Total  timber 
products  output 


Product : 

Sawlogs 

Pulpwood 

Veneer  logs  and  bolts 
All  other  products 

Total 


Billion 

Sampling 

cu.  ft. 

error 

(percent) 

6.2 

2.5 

1.8 

0 

• 4 

6. 4 

hk 

11.1 

2.0 

Sampling  error  per 
billion  units 


Cu.  ft. 

Bd.  ft. 

(percent) 

(percent) 

6.3 

16.1 

0 

• ® 

1.1 

2.8 

9.0 

• • 

6.5 

15.8 

1/  Sampling  error  in  terms  of  one  standard  error. 


The  average  sampling  error  per  billion  cubic  feet  of  timber  products 
output  is  indicated  as  6.5  percent.  This  is  well  within  the  accuracy 
goal  of  10  percent. 

For  board-foot  volume  of  sawlogs  and  veneer  logs  and  bolts*  the  sampling 
error  per  billion  board  feet  is  indicated  as  15. 8 percent  in  the  preced- 
ing tabulation® 

Figure  2 shows  the  average  sampling  accuracy  for  volumes  ranging  from 
70  million  to  11  billion  cubic  feet*  and  from  70  million  to  40  billion 
board  feet® 


Illustrative  Examples  of  Estimating  the  Sampling  Accuracy  of  Breakdowns 

of  Timber  Products  Outputs 

Species 

Timber  products  output. 

Sampling  error 

Region 

group 

all  product© 

from  figure  2 

(billion  cu.  ft. ) 

(percent) 

Central 

Softwood 

0.017 

25^ 

Hardwood 

.459 

9.6 

West  Gulf 

Softwood 

.641 

8.1 

Hardwood 

.502 

9.2 

Pacific  Northwest 

Softwood 

2.522 

4.1 

Southern  Rocky  Mtn. 

Softwood 

.122 

10.9 

Hardwood 

.014 

25-e- 

All  of  United  States 

Softwood 

7.511 

2.4 

Hardwood 

3.576 

3.4 

For  regions  or  States  for  which  sampling  errors  by  product  group  are 
given  in  the  tabulation  on  page  5*  us©  can  be  made  of  figure  1 in 


- 6 - 


estimating  the  sampling  error  of  breakdowns*  Thus*  for  the  Middle 
Atlantic  Region: 


Region  and  volume 
breakdown 

Sawlog  volume 

Proportion 

Factor 

Sampling 

error 

(billion  cu.  ft. ) 

(percent) 

Middle  Atlantic 
Softwood 
Hardwood 

0.082 

.31 

1.81 

1.22 

Khi 

Total 

.261 

1.00  * 

1.00 

6.5 

1/  6*5  x 1.81 

2/  6*5  x 1.22 

Parallel  procedures  are  used  for  breakdowns  of  board-foot  volume. 

Timber  Cut 

Conversion  of  output  volume  to  volume  cut  was  based  on  estimates  of 
origin  of  output  and  associated  logging  residues.  This  required  the  use 
of  data  from  a variety  of  sources  and  utilization  factors  for  which 
sampling  errors  could  rarely  be  computed.  The  sampling  accuracy  stand- 
ard was  set  at  12  percent  per  billion  cubic  feet  of  timber  cut.  Sine® 
th®  major  factor  in  this  estimate  is  timber  products  output  and  this  is 
estimated  to  have  a sampling  reliability  averaging  6.5  percent*  it  is 
saf®  to  conclude  that  timber  cut  is  well  under  th©  accuracy  goal  of  12 
percent  per  billion  cubic  feet*  and  likely  to  be  in  th®  neighborhood  of 
8 to  9 percent. 

Plant  Residue  Use 

The  plant  residue  study  was  th©  first  of  its  kind  ever  undertaken  on  a 
broad  scale.  Sine©  th©  study  was  chiefly  concerned  with  accurate  infor- 
mation on  proportion  of  residue  that  was  used*  the  sampling  accuracy 
standard  was  set  on  this  item.  This  standard  was  set  at  10  percent  of 
the  percentage  of  plant  residues  used  as  determined  for  all  industries 
combined  in  each  region.  This  goal  was  met  or  exceeded  in  each  region. 

Productivity  of  Recently  Cutover  Lands 

A nationwide  field  survey  was  made  to  appraise  productivity  on  recently 
cut  lands.  This  survey  met  the  requirements  of  probability  sampling  so 
that  sampling  errors  could  b©  calculated  for  th®  major  items  of  infor- 
mation. 

Data  for  all  private  ownerships  that  had  less  than  5*000  acres  in  com- 
mercial forest  were  obtained  by  sampling.  For  private  ownerships  be- 
tween 5*000  and  50*000  acres*  sampling  was  employed  in  most  States 
having  15  or  more  ownerships  in  this  size  range;  coverage  was  100 
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percent  in  all  other  States.  Federal,  State,  county,  municipal,  and 
other  local  government  ownerships  were  generally  covered  100  percent. 

All  private  ownerships  of  50,000  acres  and  larger  were  covered  100  per- 
cent, with  the  exceptions  that  sampling  was  employed  in  this  size  class 
in  Florida  and,  in  addition,  there  were  seven  ownerships  in  other  States 
for  which  access  for  field  examination  was  denied. 

The  basic  sampling  plan  was  designed  to  give  commercial  forest  area 
statistics  of  adequate  sampling  reliability  by  regions.  Sampling  error 
goals  were  set  for  each  region.  These  goals  were  met  satisfactorily. 

For  private  ownerships  of  less  than  5*  000  acres,  the  nationwide  goal  for 
sampling  accuracy  was  2.0  percent  for  the  estimate  of  commercial  forest 
land.  The  sampling  accuracy  actually  achieved  was  1.9  percent® 

In  table  2 are  listed  by  region  and  section  the  sampling  errors  appli- 
cable to  estimates  of  privately-owned  commercial  forest  land,  number  of 
ownerships,  and  area  of  types  within  ownerships  in  which  recent  cutting 
was  done  and  breakdowns  of  this  area  by  productivity  class.  Public 
ownerships  are  not  included  because  coverage  was  generally  100  percent. 

Figure  3 provides  the  method  of  approximating  the  sampling  accuracy  of 
further  breakdowns  of  th®  items  for  which  sampling  errors  are  given  in 
table  2.  In  general,  sampling  errors  are  larger  percentage-wise  for 
parts  than  for  the  whole,  and  become  larger  the  finer  the  breakdown. 

A major  purpose  in  calculating  sampling  errors  is  to  determine  the 
limit  of  breakdowns  for  which  estimates  may  be  considered  reliable. 

The  application  of  figure  3 corresponds  essentially  to  that  previously 
used  in  applying  figure  1.  For  a particular  breakdown,  find  the  small- 
est unit  of  which  it  is  a part  and  for  which  the  sampling  error  is 
given  in  table  2.  Determine  th®  proportion  of  number  of  ownerships 
or  area  which  the  breakdown  represents,  read  the  corresponding  factor 
from  figure  3«  The  product  of  this  factor  and  the  standard  error  of 
th©  ??hol©  is  the  approximate  sampling  error  of  th©  breakdown. 

Figure  % line  (A)  applies  to  statistics  obtained  by  area  sampling. 

This  includes  private  ownerships  of  less  than  5#  000  acres  in  all  regions 
except  the  Pacific  Northwest,  Northern  Rocky  Mountain,  and  Southern 
Rocky  Mountain®  With  the  exception  of  these  three  regions,  in  which 
list  sampling  %?as  employed,  factors  applicable  to  determining  the  sam- 
pling accuracies  of  breakdown  of  small  ownerships  should  b©  road  from 
line  (A). 

Figure  % line  (B)  applies  to  statistics  obtained  by  list  sampling. 

This  includes  all  ownerships  in  the  size  range  5*  000  to  50,  OCX)  acres 
and  small  ownerships  in  the  Pacific  Northwest,  Northern  Rocky  Mountain, 
and  Southern  Rocky  Mountain  Regions.  Line  (B)  will  apply  also  in 
approximating  the  sampling  accuracies  of  breakdowns  of  all  ownerships 
of  more  than  5, 000  acres. 
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Tatis  1.—  Sampling  accuracy'  of  estimates  of  forest  area,  inventory  volume , and  net  annual  growth 
1,7  section,  region,  and  State 
(Halted  States  and  Coastal  Alaska) 

NOBTH 


Heglon  and  State 

: Forest 

: Commercial 
: forest  land 

Noncommercial 
forest  lnnd£' 

Inventory 

Board 

feet 

volume  2/ 

Cubic 

feet 

° Net  annual  growth^/ 

: Board  : Cubic 

: feet  : feet 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

New  England: 

Connecticut** 

2.1 

2.1 

. . 

5.8 

4.4 

24.9 

19.0 

Maine-**-* 

1.4 

1.4 

14.5 

3.7 

2.8 

21.4 

16.3 

Massachusetts** 

1.7 

1.7 

• • 

4.7 

3.6 

22.9 

17.5 

New  Hampshire* 

1.0 

.6 

24.0 

3.9 

2.4 

9.3 

7.1 

Rhode  Island** 

4.6 

4.6 

. « 

16.4 

12.5 

29.5 

22.5 

Vermont* 

1.4 

1.4 

«• 

3.2 

2.2 

3.8 

2.9 

All  States 

.8 

.8 

11.5 

2.3 

1.6 

10.0 

7.5 

Middle  Atlantic: 

Delaware*** 

8.9 

9.0 

. • 

19.2 

14.7 

. , 

• • 

Maryland* 

1.7 

1.7 

• 0 

3.6 

2.6 

16.8 

12.8 

New  Jersey*** 

4.3 

4.3 

.. 

13.5 

10.3 

• 0 

0 • 

New  York* 

1.3 

.9 

6.4 

1.8 

1.4 

10.5 

8.0 

Penney! vania** 

.8 

.8 

31.5 

2.0 

1.5 

11.0 

8.4 

West  Virginia* 

•7 

•7 

• . 

2.7 

2.0 

3.3 

2.5 

All  States 

.6 

_ xl_ 

6.1 

1.2 

A 

5rl 

2x1 

Lake  States: 

Michigan** 

1.0 

1.0 

14.6 

3.1 

2.4 

28.6 

21.8 

Minnesota* 

.7 

.5 

8.8 

1.5 

1.0 

11.3 

8.6 

Wisconsin** 

1.1 

1.1 

22.0 

3.4 

2.6 

37.3 

28.5 

All  States 

.5 

•5 

7.1 

1.8 

1.3 

16.7 

12.2 

Central  States: 
Illinois* 

1.7 

1.6 

3.7 

2.8 

17.4 

13.3 

Indiana* 

1.3 

1.2 

, , 

2.4 

1.8 

10.9 

8.3 

I ova*** 

3.8 

3.8 

a • 

12.0 

9.2 

, . 

’ . • 

Kentucky* 

.9 

.9 

. . 

2.0 

1.5 

30.6 

23.4 

Missouri* 

.7 

.7 

29.3 

2.6 

2.0 

11.9 

9.1 

Ohio* 

1.1 

1.0 

• 0 

2.1 

1.6 

10.2 

7.8 

All  States 

s2 



17.0 

1.2 

.9 

12.0 

8.4 

Plains: 

Kansas*** 

4.6 

4.6 

. # 

20.2 

15.4 

• 0 

• • 

Nebraska*** 

4.9 

4.9 

• • 

29.9 

22.8 

o. 

North  Dakota*** 

9.2 

9.4 

• • 

39-3 

30.0 

• • 

• • 

Oklahoma  (West)***  4.6  7.4  5.2  21.0  16.0 

■South  Dakota  (East)***  7.4  7.2  32.5  25.5  I9.5 

Texas  (West)***  2.0 Jji 2.0  .. ^ 

All  States  1.6  2.5  1.9  11. 9 8.7  45,4  30.8 

All  regions .4  .3  1.7 .8 .6 6^0 4.2 

SOUTH 


South  Atlantic; 

Worth  Carolina**  1.1  1.1  I3.8  2.1  1.7  9.2  7.0 

South  Carolina*  .7  .7  ..  1.6  .8  4.6  3.5 


Virginia** 

1-3 

1.3 

13.7 

3.8 

2.8 

15.4 

11.8 

All  States 

•7 

.6 

9-5 

hi 

1.1 

6.2 

4.8 

Southeast: 

Alabama* 

.3 

• 3 

• • 

2.1 

1.5 

7.7 

5-9 

Florida* 

.6 

.4 

8.0 

1.7 

1.7 

9.4 

7.2 

Georgia* 

.3 

• 3 

33.0 

1.4 

1.2 

6.0 

4.6 

Mississippi* 

.5 

• 5 

• • 

2.6 

2.1 

10.1 

7.7 

Tennessee* 

•6 

.4 

19.7 

2.3 

1.7 

10.9 

8.3 

All  States 

.2 

.2 

7.1 

i2 

.7 

3.7 

3.0 

West  Gulf: 

Arkansas* 

.4 

.4 

0 . 

2.1 

1.7 

10.1 

7.7 

Louisiana** 

1.1 

1.1 

32.8 

2.9 

2.2 

11.8 

9.0 

Oklahoma  (East)*** 

2.7 

2.6 

11.6 

9.8 

7.5 

41.9 

32.0 

Texas  (East)*** 

1.7 

1.7 

e • 

4.8 

3-7 

18.9 

14.4 

All  States 

.6 

.6 

10.5 

1.8 

1.4 

7.6 

5.8 

All  regions 

- x2 

x2 

2x2 

.8 

.6 

2x2 

2.5 
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Table  1. — Sampling  accuracy—'  of  estimates  of  forest  area , Inventory  volume , and,  net  annual  growth 
by  section,  region,  and  State  - Continued 
(United  States  and  Coastal  Alaska) 

WEST 


Region  and  State 

Forest 

: Commercial 
: forest  land 

Noncommercial 
forest  land?/ 

Inventory 

Board 

feet 

volume?/ 

Cubic 

feet 

Net  annual  growth?/ 

Board  . Cubic 
feet  j feet 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

Pacific  northwest: 

Oregon** 

1.0 

0.9 

4.7 

1.8 

1.4 

19.6 

15.0 

Washington* 

1.2 

1.0 

4.6 

2.0 

1.5 

20.3 

15.5 

All  States 

.8 

•7 

3.3 

1.3 

1.0 

14.3 

10.8 

California* 

1.2 

.6 

h2 

2.1 

1.6 



4.2 

Northern  Rocky  Mountain: 

Idaho** 

1.5 

1.2 

3.6 

3.5 

2.7 

27.5 

21.0 

Montana* 

1.2 

.6 

3.8 

2.6 

3.0 

10.1 

7.7 

South  Eakota  (West)*** 

3.4 

2.6 

27.6 

13.9 

10.6 

. , 

, , 

Wyoming*** 

2.7 

3-2 

3-7 

9.7 

7.4 

, , 

, * 

All  States 

•9 

.6 

2.1 

2.3 

1.9 

?ixL_ 

14.0 

Southern  Rocky  Mountain: 

Arizona*** 

2.2 

3.4 

2.5 

10.2 

7.8 

, , 

• • 

Colorado*** 

1.9 

2.0 

2.8 

6.9 

5.3 

• e 

e 0 

Nevada*** 

2.9 

18.0 

2.9 

• • 

• • 

New  Mexico*** 

1.9 

2.5 

2.9 

10.2 

7.8 

. * 

. , 

Utah*** 

2.3 

3.4 

2.7 

13.8 

10.5 

• • 

. , 

All  States 

1.0 

1.3 

1.2 

4.8 

3.6 

40.4 

30.2 

All  regions 

•5 

.4 

•9 

1.0 

.8 

8.7 

6.6 

All  sections.  United  States 

.2 

.2 

.8 

.7 

.5 

3.1 

2.2 

Coastal  Alaska*** 

4.9 

8.2 

6.0 

n.o 

8.4 

# # 

United  States  and  Coastal  Alaska 

.2 

.2 



.8 

.6 

3-1 

2.2 

1/  Sampling  error  in  terms  of  one  standard  error. 

2 / Omitted  entries  indicated  estimates  are  too  crude 
for  use  on  a State  basis. 

* Indicates  Group  X States.  These  States  ware  con- 
verted by  Forest  Survey  since  January  1,  1947. 

**  Indicates  Group  II  States.  In  these  States  Forest 
Survey  field  work  was  sufficiently  advanced  to  furnish  a 
data  base  for  extension  to  the  remainder  of  the  State. 


***  Indicates  Group  III  States  and  Coastal 
Alaska,  which  do  not  fall  in  Groups  I or  II.  In  these 
States  either  special  surveys  were  unde  or  Forest 
Survey  data  taken  prior  to  January  1,  1947  were  ad- 
justed to  bring  the  statistics  up  to  date.  A special 
survey  was  made  in  Coastal  Alaska,  using  probability 
sampling,  which  permitted  calculation  of  the  sampling 
accuracies  shown. 
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Table  2. — Sampling  accuracy^  of  estimates  of  private  commercial  forest  land,  number  of  private 
ownerships,  area  of  types  with  cutting,  and  area  by  productivity  class, 
by  size  class  of  ownership,  section,  and  region 
(United  States  and  Coastal  Alaska) 


SMALL  OWNERSHIPS  (LESS  THAN  5,000  ACRES) 


Section  and  region 

: Coagaercial 

: forest 

: land 

Humber  of 
ownerships 
2/ 

Area 
of  types 
vith 
cutting 

: Area  of  types  with  cutting  , , 

: on  which  productivity  rates — 

J High  : Medium  j Low 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

North: 

New  England 

3-5 

4.9 

8.0 

12.6 

13-5 

20.0 

Middle  Atlantic 

6.1 

4.1 

13.6 

16.2 

16.0 

49.3 

Lake  States 

5-3 

3.3 

10.6 

13-6 

17-5 

19-3 

Central  States 

4.3 

6.8 

11.1 

14.0 

15-6 

27.8 

Plains 

15-9 

15-0 

37-7 

. . 

37.8 

All  regions 

2.6 

2.8 

6.0 

7-8 

8.2 

17-4 

South: 

South  Atlantic 

5.6 

6.4 

9-0 

15-0 

14.0 

21.2 

Southeast 

3.5 

4.3 

5-3 

12.9 

12.6 

11.6 

West  Gulf 

7.8 

5-6 

11.8 

20.7 

12.0 

15.6 

All  regions 

3.0 

hi 

4.6 

hi 

LI 

8.6 

West: 

Pacific  Northwest 

3-3 

1-9 

5-4 

8.4 

9-1 

16.8 

California 

10.4 

10.7 

16.7 

25.8 

21.4 

30.1 

Northern  Rocky  Mountain 

8.8 

11.0 

10.8 

10.5 

18.0 

20.5 

Southern  Rocky  Mountain 

U.9 

13.1 

28.5 

47.7 

40.2 

18.5 

All  regions 

3.3 

2.9 

4.8 

7-6 

7.8 

11.8 

All  sections.  United  States 

1-9 

2.0 

3.4 

5-5 

5-1 

7-4 

Coastal  Alaska 

0 

0 

0 

0 

0 

0 

United  States  and  Coastal  Alaska 

hi 

2.0 

3-4 

hi 

hi 

Lit 

MEDIUM  OWNERSHIPS  (5,000  to  50,000  ACRES) 


North: 


New  England 

2.3 

0 

2.7 

6.8 

47.1 

62.6 

Middle  Atlantic 

2.3 

0 

6.0 

15.0 

18.2 

47.9 

Lake  States 

1.6 

0 

9.1 

12.0 

28.8 

10.6 

Central  States 

3.2 

0 

6.3 

11.1 

16.1 

47.0 

Plains 

0 

0 

0 

0 

0 

0 

All  regions 

1.2 

0 

3.0 

6.4 

14.2 

31.8 

South: 

South  Atlantic 

3-7 

0 

7.1 

8.7 

33-8 

0 

Southeast 

3.4 

0 

5 .6 

9-5 

23.4 

19.4 

West  Gulf 

1.8 

0 

4.8 

10.4 

12.2 

28.8 

All  regions 

2.1 

0 

3.6 

6.1 

13-4 

16.0 

West: 

Pacific  Northwest 

4.9 

0 

6.6 

12.2 

27.0 

63.2 

California 

5-6 

0 

8.2 

12.6 

49.9 

0 

Northern  Rocky  Mountain 

0 

0 

0 

0 

0 

0 

Southern  Rocky  Mountain 

47.9. 

0 

0 

0 

0 

0 

All  regions 

3.5 

0 

4.4 

8.1 

19.2 

30.3 

All  sections,  United  States 

1.4 

0 

2.4 

4.2 

9-2 

13.0 

Coastal  Alaska 

0 

0 

0 

0 

0 

0 

United  States  and  Coastal  Alaska 

1.4 

0 

2.4 

4.2 

9-2 

iLI 

Table  2. — Sampling  accuracy='  of  estimates  of  private  commercial  forest  land,  number  of  private 
ownerships , area  of  types  with  cutting,  and  area  by  productivity  class, 
by  size  class  of  ownership,  section,  and  region  - Continued 

(United  States  and  Coastal  Alaska) 

MEDIUM  AND  LARGE  OWNERSHIPS  (5,000  ACRES  AND  LARGER) 


Section  and  region 

Commercial 

forest 

Number  of 
ownerships 

Area 
of  types 
with 
cutting 

Area  of  types  with  cutting  . 
on  which  productivity  rates — JJ 

land 

2/ 

High 

* Medium  “ 

Low 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

NortL: 

New  England 

0.5 

0 

2.1 

1.3 

6.7 

7-1 

Middle  Atlantic 

1.1* 

0 

6.1* 

7-6 

10.1* 

33-3 

Lake  States 

• 5 

0 

2.7 

2.5 

11.1 

8.9 

Central  States 

2.4 

0 

6.9 

8.1* 

11.4 

22.3 

Plains 

0 

0 

0 

0 

0 

0 

All  regions 

•5 

0 

1-9 

1.6 

4.7 

21.5 

South: 


South  Atlantic 
Southeast 
West  Gulf 

1.7 

1.7 

.6 

0 

0 

0 

4.0 

5.3 

2.6 

3.8 

4.8 
2.5 

21.1 

21.4 

5-5 

23.7 

12.9 

All  regions 

•9 

0 

8.9 

hi 

10.0 

_ 

West: 

Pacific  Northwest 

1-5 

0 

3.2 

2.8 

17.0 

42.0 

California 

2.8 

0 

6.4 

6.4 

24.4 

0 

Northern  Rocky  Mountain 

0 

0 

0 

0 

0 

0 

Southern  Rocky  Mountain 

7.3 

0 

0 

0 

0 

0 

All  regions 

1.2 

0 

2.1 

2.2 

5-9 

16.3 

All  sections.  United  States 

.6 

0 

1.9 

1-9 

5.0 

11.7 

Coastal  Alaska 

0 

0 

0 

0 

0 

0 

United  States  and  Coastal  Alaska 

.6 

0 

1.9 

5.0 

11.7 

ALL  PRIVATE  OWNERSHIPS 

North: 

New  England 

2.1 

0 

2.9 

2.4 

6.6 

18.1 

Middle  Atlantic 

5-2 

0 

8.4 

10.3 

10.5 

37.1 

Lake  States 

4.5 

0 

6.0 

7-2 

13.2 

17.3 

Central  States 

4.1 

0 

8.7 

12.2 

13-7 

26.2 

Plains 

15.9 

0 

43.1 

38.0 

All  regions 

2.1 

0 

hi 

3-9 

9-2 

14.7 

South: 

South  Atlantic 

4.7 

0 

6.3 

7.8 

12.6 

19-5 

Southeast 

2.5 

0 

4.6 

5.6 

10.6 

10.4 

West  Gulf 

5.1 

0 

4.4 

5-3 

7-7 

12.5 

All  regions 

2.2 

0 

3.0 

3-7 

6.2 

7-7 

West: 

Pacific  Northwest 

1.8 

0 

2.9 

2.9 

8.1 

17-4 

California 

4.2 

0 

6.2 

6.7 

16.9 

30.0 

Northern  Rocky  Mountain 

5.3 

0 

3.6 

2.3 

6.7 

10.2 

Southern  Rocky  Mountain 

7.4 

0 

9.8 

13-5 

18.7 

4.7 

All  regions 

1.8 

0 

2.2 

2.5 

5-1 

9-7 

All  sections,  United  States 

1.4 

0 

2.0 

2.7 

3.6 

5-9 

Coastal  Alaska 

0 

0 

0 

0 

0 

0 

United  States  and  Coastal  Alaska 

1.4 

0 

2.0 

hi 

3.6 

hi 

l/  Sampling  error  in  terms  of  one  standard  error. 

2 / No  sampling  error  for  ownerships  of  5,000  acres  and 
more  because  complete  ownership  lists  were  available  and 
therefore  sampling  error  was  nil. 

2/  Quitted  entries  Indicate  estimates  too  crude  for  use 
on  a State  basis.  Large  sampling  errors  frequently  apply  to 


a small  area  or  percentage  In  the  productivity  class. 
Sampling  error  of  40  percent  applicable  to  5 percent 
of  operating  area  indicated  in  low  productivity,  for 
example.  Indicates  range  of  + (5  n .**0)  = + 2.  The 
odds  are  2 to  1 that  the  true  percentage  in  the  class 
would  therefore  fall  in  the  range  3 to  7 percent. 
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Fig.  I - Ratio  of  standard  error  of  an  area  or  volume  breakdown  to  percentage 
standard  error  of  estimate  of  total  area  or  volume 
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Fig. 2 -Sampling  error  of  timber  products  output  in  percent 
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Fig.  3 “Ratio  of  standard  error  of  on  area  or  number-of-owner  breakdown  to  percentage 
standard  error  of  a total  based  on  the  survey  of  productivity  of  recent  cutovers. 

(A)  Applies  to  area  and  number-of-owner  statistics  for  ownerships  of  less  than  5,000  acres 
in  California  and  regions  in  North  and  South  sections. 

(B)  Applies  to  area  statistics  of  ownerships  less  than  5,000  acres  in  Pacific  Northwest, 
Northern  Rocky  Mountain  and  Southern  Rocky  Mountain  Regions. 

Applies  also  to  area  statistics  for  ownerships  of  5,000  to  50,000  acres. 
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CRITERIA  FOR  RATING  PRODUCTIVITY  ON  RECENTLY  CUTOVER  LANDS 


INTRODUCTION 

This  presentation  of  criteria  is  limited  to  a description  of  detailed 
procedures  used  in  the  field  on  an  individual  property  and  to  summari- 
zation of  standards  and  definitions.  The  principles  and  concepts  basic 
to  the  criteria  are  discussed  in  the  section  "Condition  of  Recently 
Cutover  Lands, " Chapter  IV,  Methods  followed  in  developing  the  crite- 
ria are  discussed  there  too.  The  reader  will  find  in  that  discussion 
the  reasons  for  procedural  steps  and  the  concepts  basic  to  the  standards 
presented  in  the  following  pages. 

In  making  the  field  ratings  of  productivity  on  recently  cutover  lands, 
existing  stocking,  the  prospects  for  future  stocking,  species  composi- 
tion, and  the  felling  age  practiced  thereon  were  measured  and  recorded 
in  terns  of  specific  criteria  or  guides.  Because  regional  foresters  of 
the  Forest  Service  were  assigned  responsibility  for  conducting  the 
surveys  of  recently  cut  lands,  detailed  criteria  and  field  manuals  for 
their  application  were  prepared  for  each  of  the  administrative  regions 
of  the  Forest  Service  under  the  process  already  outlined  in  the  section 
dealing  with  condition  of  cutover  lands.  To  avoid  repetition  of  defini- 
tions and  procedures  common  to  several  regions  or  types,  and  to  reduce 
space  devoted  to  tabular  presentations,  these  criteria  have  been  sunaaa- 
rised  and  condensed  for  type  groups  within  the  several  Timber  Resource 
Review  regions  or  combinations  of  them.  Voluminous  material  on  the 
mechanics  of  procedure,  such  as  the  coding  system  used  to  record  field 
data  and  the  sampling  procedures  followed,  has  been  omitted  in  this 
summary.  Some  of  the  minor  guides,  important  locally,  have  also  been 
omitted® 

The  subject  matter  under  consideration  is  technical  and  highly  complex. 
The  technical  reader  interested  in  the  procedures  and  standards  for  a 
given  forest  type  in  a particular  locality  should  secure  a copy  of  the 
field  manual  from  the  appropriate  regional  forester  and  also  a copy  from 
the  Chief  Forester  of  the  basic  plan  entitled  "Task  VIII,  Productivity 
of  Recently  Cut  Lands  - July  1953® !! 

The  major  purpose  of  the  following  pages  is  to  preserve  and  to  make 
public  the  major  standards  used  in  determining  productivity  of  cutover 
areas  during  the  1953  survey. 

DEFINITION  AND  EXPLANATION  OF  TERMS 

Some  definitions  and  explanations  were  applied  in  all  regions  and  in 
all  forest  type  groups®  These  are  summarized  below.  Important  excep- 
tions and  additions  to  meet  local  conditions  appear  in  the  criteria 
for  the  regions  and  type  groups  in  which  they  occur. 

Crop  Tree 

Only  crop  trees  were  counted  in  the  field  sampling  made  to  estimate 
stocking.  For  Timber  Resource  Review  purposes  crop  trees  were  defined 
ae  trees  of  desirable  or  acceptable  species  as  specified  in  the 
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individual  type  group  descriptions  and  which  by  local  experience  have 
proved  their  ability  to  produce  commercial  wood  products  on  the  site 
under  examination  and,,  if  below  commercial  size,  show  capability  of 
growth  to  merchantability  by  reason  of  their  form,  vigor,  crown  posi- 
tion, and  freedom  from  injury,  disease,  and  parasites.  Only  mature 
specimens  or  those  capable  of  making  good  growth  at  the  time  of  exam- 
ination qualified  as  crop  trees.  Ability  of  a young  tree  to  survive 
a period  of  suppression  and  eventually  develop  into  a crop  tree  did 
not  qualify  such  a tree  to  be  counted  as  contributing  to  stocking. 

Effect  of  Felling  Age 

Effect  of  felling  age  is  the  reduction  of  productivity  which  results 
from  clear  cutting  or  very  heavy  cutting  in  stands  before  the  culmi- 
nation of  mean  annual  growth  for  the  class  of  products  removed.  It 
is  expressed  as  that  percentage  of  the  mean  annual  growth  at  culmi- 
nation reached  by  the  stand  at  the  age  when  clear  cut.  Thus,  if  a 
given  species  culminates  mean  annual  growth  at  120  years  with  a mean 
annual  growth  of  200  volume  units,  but  was  cut  at  80  years  when  mean 
annual  growth  was  150  units,  allowance  for  this  effect  of  felling  age 
reduced  the  productivity  rating  by  25  percent.  Effects  of  felling  age 
were  recognized  for  two  general  classes  of  products  depending  upon 
plurality  of  the  volume  cut:  (a)  large  products  and  high  quality 
products  such  as  saw  and  veneer  logs,  and  (b)  small,  relatively  lower 
quality  products  such  as  cordwood®  Products  that  did  not  fit  this 
classification,  such  as  Christmas  trees,  corral  poles,  fencing  mate- 
rial, and  transmission  poles,  were  assumed  to  have  reached  maturity 
at  the  age  cut,  and  for  such  products  no  felling  age  effect  was 
considered.  Also,  no  reduction  for  felling  age  was  made  either  for 
stands  or  individual  trees  whose  removal  did  not  have  a material 
effect  in  reducing  growth.  Examples:  (a)  injured  and  diseased  trees 

or  stands,  (b)  trees  in  the  suppressed  crown  classes,  and  (c)  trees 
or  overstory  stands  impeding  understories  having  potentially  higher 
value. 


Seed  Trees 


Seed  trees  were  required  to  have  a full,  healthy  crown,  and  reasonable 
prospects  of  surviving  for  a sufficient  time  to  bear  at  least  one  full 
crop  of  seed. 


Forest  Types 

The  forest  type  group  classification  followed  in  the  preparation  of 
criteria  is  that  described  in  the  Appendix  Definition  of  Terms,  and  is 
the  same  as  that  used  by  the  nationwide  Forest  Survey.  Specific  types 
and  sub- types  recognized  in  the  regional  criteria  were  keyed  to  the 
Forest  Survey  type  group  classification.  Basis  for  type  classifica- 
tion was  the  species  composition  just  prior  to  the  most  recent  cutting. 

Species  Classification 

For  each  forest  type  recognized  in  the  regional  criteria  the  principal 
tree  species  encountered  are  listed  as  "desirable, " "acceptable, " or 
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"noncount,  " depending  on  their  rate  of  growth,  susceptibility  to  injury 
and  parasites,  and  the  utility  of  their  products  in  comparison  to  that 
of  associated  species..  Glassification  of  minor  species  of  relatively 
little  importance  not  listed  in  the  criteria  was  determined  by  the  field 
examiners  as  encountered. 


Established  Seedlings 

% 

Healthy  seedlings  of  desirable  or  acceptable  species  which  have  com- 
pleted one  growing  season,  and  which  meet  crop  tree  specifications,  are 
designated  as  "established, " unless  specified  otherwise  in  the  individ- 
ual criteria. 


Clear  Cuttings 

Clear  cuttings  are  defined  as  cuttings  which  remove  all  the  trees  or 
all  or  substantially  all  of  the  trees  which  are  merchantable  for  the 
products  being  harvested,  and  that  result  in  elimination  of  most  of 
the  original  overstory*  In  the  last,  when  80  percent  or  more  of  the 
merchantable  volume  of  the  specific  product  was  removed,  the  area  was 
considered  clear  cut® 
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PROCEDURES  FOR  EASTERN  UNITED  STATES 


In  the  eastern  part  of  the  country  including  North  Dakota,  Oklahoma, 
and  Texas,  the  productivity  classification  of  recently  cutover  lands 
was  derived  from  numerical  ratings  based  on  tallies  of  sample  plots 
distributed  throughout  the  cutover  areas. 

The  existing  stocking  was  tallied  on  concentric  circular  plots,  a 
l/100-acre  plot  being  used  for  trees  up  to  the  6-inch  d.b.h.  class, 
and  l/5-acre  plots  used  for  trees  in  the  6-inch  d.b.h.  class  and 
larger.  The  '’desirable"  and  "acceptable"  species  were  recorded  by 
these  two  categories,  and  ratings  of  existing  stocking  were  read  from 
cumulative  stocking  tables  prepared  from  the  standards  for  the  type. 

If  this  step  showed  that  less  than  one-half  of  the  existing  stocking 
consisted  of  desirable  species,  the  rating  was  reduced  by  applying  a 
composition  factor  calculated  separately.  A minimum  of  0. 5 was  adopted 
for  this  composition  factor  so  that  no  rating  of  existing  stocking 
could  be  reduced  by  more  than  this  amount. 

If  the  plot  was  not  fully  stocked,  prospective  stocking  was  calculated 
by  various  methods  based  on  the  standards  for  the  particular  forest 
type.  Generally,  the  prospective  stocking  rating  was  based  on: 

(1)  the  available  seed  source— either  from  seed  trees  on  the  cutover 
area  and/or  from  an  adjacent  uncut  stand  which  contained  seed-bearing 
trees,  and  (2)  th©  condition  of  the  seedbed,  existence  of  slash,  cull 
trees,  weed  trees,  or  herbaceous  growth  on  the  plot  which  would 
inhibit  establishment  or  growth  of  trees.  The  effects  of  grazing, 
rodents,  deer  browsing,  ate®,  were  included  in  arriving  at  the  final 
numerical  estimate  for  prospective  stocking. 

Figures  for  existing  stocking  and  prospective  stocking  were  added  to 
obtain  a value  for  total  stocking.  The  maximum  value  recorded  for 
stocking  was  100  percent.  If  the  stand  was  cut  heavily,  i.e.,  more 
than  80  percent  of  the  volume  in  merchantable  sizes  for  the  products 
harvested  was  removed,  and  the  trees  were  cut  at  ages  younger  than  the 
age  of  culmination  of  mean  annual  growth  for  the  class  of  product 
harvested,  the  rating  was  reduced  by  applying  a felling  age  factor. 

In  even-aged  stands,  average  age  was  used  as  the  felling  age  to  as- 
certain the  factor.  In  uneven-aged  stands,  a weighted  average  factor 
was  calculated.  The  final  productivity  estimate  was  the  product  of 
stocking  percentage,  the  composition  factor,  and  the  felling  age 
factor. 

Data  and  calculations  for  productivity  ratings  were  recorded  on  a 
field  work  sheet,  a sample  of  which  is  shown  below.  A productivity 
estimate  was  calculated  on  this  sheet  for  each  plot.  The  estimate 
for  a given  forest  type  on  an  ownership  was  the  average  of  all  plots 
taken  in  the  cutover  part  of  the  type  on  the  ownership. 
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FIELD  WORK  SHEET 


Owner  (Name)  John  Doe 


Forest  Type  L.-SL  Pine 
( Number ) Plot  Number  1 


EXISTING  STOCKING 


Size 

Class 

Desirable 

Acceptable 

No. 

Stocking 

* 

No. 

Stocking 

* 

Repro. 

2 

• • 

28 

4 

17 

• . 

6 

• • 

4 

8 

• • 

4 

10 

12 

• 

14 

16 

l8 

20 

22 

24 

Totals 

Total  E 
Prospec 
Total  S 

21 

33  . . 

xisting  Stocking 
tive  Stocking 
tocking 

^ % (A) 

l?  1° 

73  $ (B) 

390 

.4212 


18 


.2734 

.27)  .2100 

261 

189 

”124 

210 

116 

216 

.78 

.94 

.61 

312 

~9% 

864 

7573? 


PROSPECTIVE  STOCKING  OF  DESIRABLE  SPECIES 


Seed  Trees 
Per  Acre 

Other  Seed 
Sources 

Total 
Prosp. 
Stock.  56 

1 CD 

$ of  Plot 
Area  Pot. 
Stockable 
(2) 

Final 
Prosp. 
Stock. % 
1 (l)x(2) 

DBH. 

No. 

Stock- 
ing <f> 

Dist. 

Chs. 

Stock- 
ing j> 

6 

8 

10 

« 

6 

12 

0 

8 

14 

• 0 

20 

16*- 

Total 

34 

6 

30 

64 

30 

19 

EFFECT  OF  FELLING  AGE  OR  SIZE 


Even  Aged 
Stands 
Age  Count 
On  Stumps 

Uneven-Aged  Stands 

Stum] 

0 

Stock- 

ing 

Factor 

(1) 

Felling 

Factor 

(2) 

(l)x(2) 

(3) 

Sp. 

dib. 

Age 

No. 

L.P. 

12 

4C 

4 

1.00 

4.00 

S.P. 

10 

38 

• 

3 

.98 

2.94 

It 

10 

30 

• 

3 

• 94 

2.82 

It 

8 

30 

• • 

4 

.94 

3.76 

It 

6 

28 

* * 

4 

.82 

3.28 

It 

6 

30 

e 

1 

.94 

.94 

L.P. 

8 

28 

• • 

4 

.90 

3.60 

S.P. 

12 

80 

« 

4 

1.00 

4.oo 

NON 

3R0W] 

UG 

STOCK  (D 

EFECTIVE, 

ETC. ) 

6 

•• 

2 

1.00 

2.00 

Total 

Total 

29 

27.34” 

Ave. 

Factor 

Weighted  Factor  = (3, 

1 = 2LJi 

= 

(T)  29 


Adjustment  for  Composition: 


Composition  Factor  = Stocking  $ of  Desirable  Species 


21 

5 4 x 0.5 


Total  Existing  Stocking  ji  x 0.5 
Stocking  Modification  for  Composition  = Factor  x Total  Existing  Stocking 

= .78  x 84  = _ 


Add  Prospective  Stocking 
Total  Adjusted  Stocking 

Final  Eating  = Adjusted  Stocking  x Felling  Factor: 


6l 


^21 L 


21 


27 

42 


6l 


_2L 


Entries  at  (A),  (B) , (C),  and  (D)  will  be  recorded  on  field  form. 


= .78 


(C) 

(D) 
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To  illustrate  the  field  procedure,  a sample  calculation  for  one  plot 
record  is  presented  here  and  shown  on  a sample  fora  on  the  field  work 
sheet  used* 


Sample  Calculation 

State  - Virginia  (Criteria  for  the  South  Atlantic  TRR  Region  used). 
Forest  type  - Loblolly-shortleaf  pine,  cut  for  pulpwood  1 year  before 
the  examination. 

Existing  Stocking  (see  upper  left  block  of  field  tally  sheet) 

The  following  crop  trees  were  recorded  on  the  l/100-acre  plot: 
Desirable  species  - 1 tree  4 inches  d.b.h. 

Acceptable  species  - 2 trees  2 inches  d.b.h. 

The  following  trees  were  recorded  on  the  concentric  l/5-acre  plot: 
Desirable  species  - 3 trees  6 inches  d.b.h. 

Acceptable  species  - 2 trees  8 inches  d.b.h. 

1 tree  12  inches  d.b.h. 


These  trees  were  tallied  in  the  column  headed  "No.”  in  the  respective 
desirability  columns.  The  stocking  percentage  was  taken  from  the 
cumulative  stocking  table  (table  1)  prepared  for  field  use  from  the 
basic  standards  shown  in  table  17. 

Similar  cumulative  tables  were  prepared  for  all  types  and  in  some 
cases  by  sites  (Central  States  hardwoods)  based  on  the  standards  of 
number  of  trees  of  various  sizes  needed  to  rate  100  percent  stocking. 

Th©  stocking  percentages  were  then  totaled  (see  field  work  sheet). 
Results:  21  percent  for  "desirable"  species  and  33  percent  for 

"acceptable”  species.  The  total  existing  stocking  estimate  was  thus 
54  percent.  In  other  words,  54  percent  of  the  area  was  estimated  to 
be  occupied  by  crop  trees  of  "desirable”  and  "acceptable”  species. 


Existing  Stocking  Modified  by  Composition 


Since  less  than  50  percent  of  existing  stocking  was  composed  of 
"desirable"  species,  an  adjustment  was  made  by  use  of  a composition 
factor,  calculated  by  the  following  formula: 


Composition  factor 


existing  desirable  stocking  $ 
.5  x existing  total  stocking  $ 


Example : 


C„F. 


21 

• 5 x 54 


C.F.  = ^ * .78 

Therefore,  the  estimate  for  existing  stocking  was  reduced  by  applying 
the  factor  0.78.  The  adjusted  estimate  for  existing  stocking  was  then 
78$  x 54$  - 42$. 
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Table  1. — Crop  tree  stocking  standards  for  the  Southern  section, 

by  diameter  class 


Diameter 
breast 
high 
( inches ) 

Number 

of  trees  on  plot 

Number 
trees 
per  acre 
for  100 
percent 
stocking 

1 

• 

2 : 
• 
o 

3 

4 

; 5 ; 

• © 

• • 

6 

; 7 ; 

• • 

• • 

® • 

8 i 

9 ; 

10 

20 

Cumulative  stocking  percent 

l/lOO-acre  plot 

- Radius 

11.8  ft. 

Repr©- 

60 

80 

duction 

10 

20 

30 

40 

50 

70 

90 

100 

0 0 

1,000 

2 

12 

25 

38 

50 

62 

75 

88 

100 

• » 

ft  ft 

• • 

800 

4 

17 

34 

51 

68 

85 

100 

♦ • 

• « 

• « 

ft  ft 

« • 

590 

• 

1 h 

>-acre  plot  - 

Radius 

52.7  tt. 

6 

1 

2 

4 

5 

6 

7 

9 

10 

11 

12 

25 

400 

8 

2 

4 

6 

8 

10 

12 

15 

17 

19 

21 

42 

240 

10 

3 

6 

10 

13 

16 

19 

23 

26 

29 

32 

65 

155 

12 

4 

9 

13 

17 

22 

26 

30 

35 

39 

44 

87 

115 

l4 

6 

11 

17 

22 

28 

33 

39 

44 

50 

56 

« » 

90 

16 

7 

14 

21 

28 

35 

42 

49 

56 

62 

69 

72 

l3 

8 

17 

25 

33 

42 

50 

58 

67 

75 

83 

o 

60 

20 

10 

20 

29 

39 

49 

59 

69 

?8 

88 

98 

51 

22 

12 

24 

36 

48 

60 

71 

83 

95 

100 

42 

2k 

14 

28 

42 

56 

69 

S3 

97 

100 

.. 

.. 

36 

26 

l6 

32 

48 

65 

81 

97 

100 

• • 

ft  ft 

0 <> 

31 

28 

19 

37 

56 

74 

93 

100 

« 9 

• e 

27 

30 

21 

42 

62 

83 

100 

e 0 

• 0 

9 • 

ft  ft 

« 0 

24 

32 

24 

48 

71 

95 

ft  ft 

* «* 

• • 

9 • 

ft  ft 

♦ « 

21 

34 

26 

53 

79 

100 

ft  ft 

• • 

» » 

® 0 

ft  ft 

• e 

19 

36 

29 

59 

88 

« • 

ft  ft 

9 « 

d • 

• 0 

ft  ft 

ft  e 

17 

38 

33 

67 

100 

15 
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Prospective  Stocking 


Since  the  area  was  not  fully  stocked,  the  prospects  of  future  stocking 
were  considered*,  The  following  pine  seed  trees  were  observed  on  a 
concentric  1-acre  plot: 

1 seed  tree  10  inches  d.b. h. 

1 seed  tree  12  inches  d.b.h. 

2 seed  treos  14  inches  d.b.h. 

These  were  tallied  under  "Seed  Trees  per  Acre"  on  the  field  work  sheet, 
and  the  corresponding  prospective  stocking  percentages  shown  in  table  2 
were  recorded.  This  table  was  derived  from  the  basic  standards  pre- 
sented on  page  43® 

The  sum  of  the  ratings  for  the  various  seed  trees  was  34  percent.  In 
other  words,  the  seed  trees  remaining  were  estimated  to  be  capable  of 
producing  seed  enough  to  restock  the  plot  to  34  percent  of  full  stock- 
ing. Other  seed  sources  were  considered,  such  as  seed  from  adjoining 
uncut  stands  of  seed-bearing  trees.  The  center  of  this  plot  was  6 
chains  from  a seed  wall  of  uncut  pines.  This  was  recorded  under  "Other 
Seed  Sources  (Distance  in  Chains).”  The  corresponding  prospective 
stocking  (30  percent)  was  taken  from  the  appropriate  seed  source 
standard  (page  43)  which  indicated  that  30  percent  stocking  will 
result,  on  the  average,  from  seed  dispersed  from  a source  5^  to  6^ 
chains  distant. 

Therefore,  sufficient  seed  was  expected  to  fall  on  this  l/5-acre  plot 
to  restock  the  unstocked  portion  of  the  area  64  percent  of  full 
stocking:  Seeds  from  seed  trees,  34  percent  + seeds  from  seed  wall, 

30  percent  « 64  percent.  This  sum  was  recorded  under  the  column 
heading,  "Total  Prospective  Stocking  (Percent)." 

At  this  point  the  field  examiner  estimated  the  percentage  of  the 
l/5-acre  plot  that  was  capable  of  being  restocked  by  this  seed  source. 
In  this  example,  54  percent  of  the  area  was  occupied  by  existing 
stocking,  which  left  46  percent  unstocked.  If  there  were  cull  trees, 
brush,  or  other  adverse  conditions  occupying  a portion  of  the  unstocked 
area,  the  portion  so  occupied  was  deducted  to  arrive  at  the  proportion 
of  the  plot  area  estimated  to  be  capable  of  restocking.  Grazing  damage 
and  other  factors  were  considered  in  arriving  at  the  entry  made  here. 

In  this  case,  for  example,  it  was  determined  that  cull  trees,  brush, 
etc.,  occupied  16  percent  of  the  plot  area  which  was  not  stocked, 
leaving  only  30  percent  of  this  area  available  for  future  stocking. 

The  final  prospective  stocking  estimate  then  was  computed  as  the 
product  of  the  "Total  Prospective  Stocking  (Percent)"  and  the  "Pro- 
portion of  Plot  Area  Restockable,  " or  64  x .30  3 19  percent.  This 
added  to  the  total  existing  stocking  (54  + 19)  ® 73  percent.  The 
final  prospective  stocking  percentage  added  to  the  percentage  of 
adjusted  existing  stocking  gives  a total  adjusted  stocking  rating 
of  61  percent,  i.e.,  19  + 42  3 61. 
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Table  2«— -Prospective  stocking  of  loblolly-shortleaf  pine 
in  the  Southern  section,  by  seed-tree  size  class 
and  number  of  trees  per  acre. 


Diameter: 
breast  : 

Number  of  seed 

trees 

per 

acre 

high  : 

o 9 © © ® a 9 

« « ® © ® e 9 

© o 

* 

© « « « e 

« « « • • 

(inches) ; 

1 : 2 : 3 s 4 : 5 : 6 : 7 : 8 

: 9 : 

10: 

llx  12:  13:  14:  15:  16 

9 • • • * e © 

©©»©«©© 

« © 

© • 

• 

© © * * 0 

• © © © © 

Prospective  stocking  in  percent 


10 

6 

13 

20 

89 

30 

37 

45 

51 

59 

65 

71 

77 

84 

12 

3 

16 

24 

32 

40 

48 

56 

64 

72 

80 

38 

96 

100 

14 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

16 

13 

2? 

40 

53 

67 

80 

93 

100 

18+ 

22 

44 

6? 

89 

100 
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Therefore,  if  the  timber  was  not  cut  prematurely,  or  if  the  cutting 
was  only  a partial  cut,  the  productivity  rating  of  the  area  would  be 
6l  percent.  However,  if  the  area  were  cut  heavily  (as  was  the  case  in 
this  example),  the  effect  of  felling  age  is  considered  as  a factor 
affecting  the  rating. 

Felling  Age  Effects 

The  example  assumes  an  uneven-aged  stand,  requiring  calculation  of  a 
weighted  rating.  The  stumps  were  recorded  on  the  field  work  sheet  by 
species.  In  this  example  the  following  stumps  were  recorded  on  th© 
plot; 

Diameter 


Species 

inside  bark 
( inches ) 

Age 

(years) 

1 loblolly  pine  . . 

...  12 

40 

1 shortleaf  pine  . 

...  10 

35 

do 

30 

2 shortleaf  pine  . 

...  8 

30 

3 shortleaf  pine  . 

...  6 

25 

1 shortleaf  pine  . 

...  6 

30 

2 loblolly  pine  . . 

...  8 

25 

1 shortleaf  pine  . 

...  12 

50 

2 nongrowing  stock 

...  6 

• • 

The  two  nongrowing  stock  trees  appeared  to  have  been  severely  sup- 
pressed or  defective,  as  shown  by  examination  of  the  stumps  and  tops 
left  in  the  woods. 

The  stocking  factors  for  the  various  number  and  sizes  of  trees  cut 
were  recorded  from  the  existing  stocking  table  (table  1).  D.i.b.  on 
stump  was  considered  to  be  d.b.h.  for  this  purpose. 

The  felling  factors  for  the  various  ages  and  species  were  read  from 
the  standards  showing  th©  proportion  of  peak  mean  annual  increment 
which  is  reached  at  various  ages  by  different  species  cut  for  cordwood 
(table  18,  columns  3 and  5)®  These  were  recorded  in  the  column  headed 
"Felling  Factor. " The  products  of  th©  stocking  percentages  and  th© 
corresponding  felling  age  factors  were  computed,  and  these  products 
totaled.  (The  felling  age  factor  for  th©  nongrowing  stock  trees  is 
always  1.00.)  Th@  total  of  these  products  was  2?. 34®  The  total  stock- 
ing percentage  for  the  stumps  tallied  was  29®  Therefore,  th®  weighted 
felling  age  factor  is  2?.  34  ^4. 


- 10  - 


Final  Productivity  Rating 


The  estimated  total  adjusted  stocking  percentage  is  multiplied  by  the 
felling  age  factor  to  obtain  the  estimated  productivity  rating  for  the 
plot.  The  final  rating  for  the  plot  used  as  an  illustrative  example 
is  the  product  (6l  x .94  ® 57  percent). 

The  preceding  example  was  chosen  to  include  all  possible  calculations. 
Quite  often  the  calculation  of  a composition  factor  was  unnecessary 
because  50  percent  or  more  of  the  existing  stocking  was  composed  of 
"desirable”  species.  Also,,  no  felling  age  factor  was  calculated  when 
stands  were  partially  cut*  i.e.*  when  less  than  SO  percent  of  the 
volume  of  operable  sizes  was  removed*  Often  the  calculations  required 
to  obtain  a weighted  felling  factor  for  uneven-aged  stands  were  not 
needed  due  to  the  even-aged  character  of  the  stand  cut. 
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PROCEDURES  FOR  WESTERN  UNITED  STATES 

In  the  West,  including  South  Dakota,  Nebraska,  and  Kansas,  stocking, 
composition,  and  the  effects  of  felling  age  were  measured  by  the  point 
sampling  method*  Applied  to  stocking,  this  method  is  based  on  the 
concept  that  when  a number  of  sample  points  are  classified  according 
to  presence  or  absence  of  stocking  at  each  point,  the  percent  of  total 
points  classed  as  stocked  is  an  estimate  of  the  percentage  of  the  area 
stocked*  In  using  the  system,  methods  were  prescribed  to  provide 
location  of  sample  points  without  bias  and  distribution  of  them  over 
the  entire  area  being  sampled* 

Existing  Stocking 

The  examiner  first  determined  for  each  observation  point  whether  or 
not  the  growing  space  represented  by  that  point  was  stocked  with  a 
crop  tree*  Decision  was  based  on  stocking  tables  showing  the  maximum 
radii  within  which  trees  of  various  sizes  must  occur  to  classify  th© 
point  as  stocked*  Where  two  or  more  trees  occurred  within  prescribed 
radii,  the  closest  tree  to  th©  point  having  an  equal  or  better  chance 
of  survival  than  its  competitors  was  used  to  determine  the  stocking* 

As  shown  in  the  regional  stocking  tables,  for  example  table  20,  the 
area  stocked  is  directly  related  to  tree  size,  i.e*,  the  larger  the 
tree  the  greater  the  area  stocked  by  it. 

The  species  of  crop  tree  stocking  the  point  was  recorded  on  the  field 
work  sheet  as  either  nD,!  or  ”AM  (for  desirable  or  acceptable  respec- 
tively) in  accordance  with  species  listings  for  each  type  or  type 
group.  Certain  species  were  considered  as  noncount  in  the  type 
criteria.  Where  noncount  species  only  occurred  within  prescribed 
radii,  the  point  was  classed  as  nonstocked* 

Prospective  Stocking 

When  a sample  point  was  not  stocked  with  an  existing  crop  tree,  the 
examiner  then  determined  whether  or  not  the  chances  for  future  stocking 
were  favorable.  Th©  decision  was  based  on  guides  for  each  forest  type 
or  type  group*  Such  guides  recognized  distance  to  acceptable  seed 
source,  competing  undesirable  vegetation,  and  other  measurable  factors 
affecting  reproduction.  Th®  point  was  classified  as  prospectively 
stocked  if  it  met  the  standards  given  in  th®  guides;  otherwise  it  was 
classed  as  nonstocked® 

After  all  the  points  in  a timber  type  within  a cutting  area  had  been 
classed  as  stocked  or  nonstocked,  the  total  number  stocked  (including 
both  existing  and  prospective)  was  expressed  as  a percent  of  the  total 
number  of  points  examined® 

Points  falling  on  roads  and  skidway a to  be  used  again  before  a new 
tree  crop  reaches  usable  size  were  reported  as  unstocked. 
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In  order  to  measure  the  effect  of  species  composition,  species  which 
stocked  or  showed  potentials  for  stocking  the  points  were  classified 
as  desirable  or  acceptable  according  to  individual  type  criteria. 

For  each  type  a standard  of  at  least  50  percent  of  the  points  stocked 
with  desirable  species  was  established.  The  ratio  of  points  stocked 
with  desirable  species  to  all  stocked  points  was  calculated.  This 
rati©  was  then  compared  with  the  50  percent  standard.  If  the  ratio 
obtained  was  equal  to  or  greater  than  the  standard,  no  adjustment  was 
made.  Otherwise  the  ratio  obtained  was  divided  by  th©  standard  and 
the  resultant  quotient  obtained  was  used  as  th©  adjustment  factor. 

If  the  adjustment  factor  obtained  was  less  than  50  percent,  th© 
factor  50  was  used. 


The  following  procedure  was  used  on  cutover  areas  or  portions  thereof 
which  had  been  clear  cut.  It  was  not  used  on  partially  cut  areas.  At 
each  point  the  species  of  tree  stocking  the  point  prior  to  cutting  was 
identified  and  its  age  or  age  class  was  determined  by  inspection  of 
annual  rings  on  the  stump.  Th©  felling  age  factor  was  then  read  from 
tables  in  th®  appropriate  type  criteria,  and  this  factor  was  recorded 
as  a part  of  th©  record  for  the  point. 


Table  3 and  the  subsequent  computations  are  examples  of  the  type  of 
field  data  taken  and  the  calculations  applied. 


1 / The  calculations  referred  to  here  were  completed  in  th©  field 
by  each  examiner  except  for  a part  of  the  data  collected  in  the  States 
of  California,  Oregon,  and  Washington.  Calculations  from  basic  data 
collected  in  these  three  States  war©  completed  in  th©  Washington  Office 
of  the  Forest  Service.  Additional  supplementary  data  were  taken  in 
these  three  States,  the  results  of  which  are  presented  in  Chapter  IV 
of  this  report. 


Recording 


Sample  Calculation 
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Table  3* — Calculation  of  productivity  rating  by  the  point  method 

of  field  examination 


Point 

! Stocking  by  species  desirability 

Record  of  felling 
age  factors 

* Existing  * 

Prospective 

1 

A 

© * 

1*0 

2 

a * 

A 

1*0 

3 

• © 

* «> 

*5 

4 

• © 

© ® 

*5 

5 

D 

• © 

*5 

6 

A 

• © 

1.0 

7 

A 

• © 

1.0 

8 

O 9 

« » 

1.0 

9 

• 9 

D 

1*0 

10 

• e 

© • 

*7 

11 

© ® 

© © 

*7 

12 

D 

o © 

*7 

13 

A 

© © 

*7 

14 

A 

© © 

1.0 

15 

© « 

D 

1*0 

16 

© © 

A 

1.0 

17 

D 

• © 

1.0 

18 

D 

© ® 

1*0 

19 

© 0 

© e 

1*0 

20 

© © 

A 

1*0 

A ® acceptable  species  D * desirable  species 


Examples 

Points 

stocked 


D 

A 


4 

5 


2 

3 


6 

_8 

14 


17.3 


Existing  stocking? 

Existing  + prospective 
stocking? 

Existing  + prospective 
stocking  modified  by 
composition? 


9 f 20  s 45  percent 

14  f 20  = 70  percent 


Factor 
Felling  age  factor 
Combined  rating 


*86  *86  x 70  * 60  percent 
» 17*3  f 20  * 86  percent 
» 60  x *86  ■ 52  percent 


GENERAL  STANDARDS  OF  CLASSIFICATION  APPLICABLE  TO  ALL  REGIONS 


1®  Species  not  listed  in  the  standards  as  "desirable"  or  "acceptable" 
were  considered  "noncount®1  species  for  the  purpose  of  existing  stocking 
ratings.  An  exception  was  mad©  for  the  occasional  situation  where  an 
unlisted  species  was  found  to  be  locally  useful  for  a special  product. 
Field  examiners  were  instructed  to  exercise  their  judgment  in  classi- 
fying such  a species  as  "desirable"  or  "acceptable"  in  the  locality. 

2.  Species  composition  of  the  stand  did  not  affect  the  rating  for 
existing  stocking  unless  less  than  50  percent  of  the  existing  stocking 

was  composed  of  desirable  species. 

3.  No  composition  factor  less  than  50  percent  was  used.  Lower  factors 

were  raised  to  50  percent® 

4.  In  rating  prospective  stocking,  consideration  was  given  not  only  to 
the  available  seed  supply,  but  also  to  such  conditions  as  the  presence 
of  cull  trees,  weed  species,  sod  or  other  herbaceous  plant  growth 
which  would  preclude  the  establishment  or  growth  of  trees.  The  effects 
of  grazing,  rodents,  deer  browsing,  etc.,  were  also  considered  if  there 
was  evidence  to  warrant  inclusion  of  these  factors  in  the  rating. 

5.  Any  points  or  plots  or  portions  thereof  dominated  by  a tree  or 
trees  not  qualifying  under  the  definition  of  crop  tree  were  considered 
nonstocked  regardless  of  other  trees  present  or  prospects  for  regenera- 
tion, unless  acceptable  plans  by  the  owner  to  remove  such  trees  in 
subsequent  work  were  in  evidence.  The  acceptance  of  such  plans  was 
determined  by  past  performance  or  financial  provision  made  to  carry 
them  out. 

6.  In  the  ©vent  that  planned  slash  disposal,  reforestation  or  timber 
stand  improvement  was  incomplete  on  an  area  chosen  to  be  sampled,  th® 
next  most  recent  cutting  in  the  ownership  on  which  such  treatment  had 
been  completed  was  examined. 

If  this  substitution  was  not  possible,  du©  allowance  was  mad©  for  the 
effects  of  such  anticipated  treatment  if  the  examiner  was  satisfied 
that  such  plans  would  b©  carried  out  promptly.  Consideration  was 
given  to  the  success  of  past  similar  work,  the  relation  of  the  area 
treated  annually  to  the  area  cut  over  annually,  outstanding  orders  or 
contracts  to  accomplish  the  work,  and  similar  tangible  evidence,  bear- 
ing on  productivity  which  may  result  from  such  operations.  If  non© 
of  these  measures  were  practiced  on  the  ownership  or  if  the  examiner 
considered  such  action  to  be  problematical,  the  area  was  rated  on 
th©  basis  of  conditions  at  the  time  of  examination. 
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STANDARDS  FOR  THE  NEW  ENGLAND  AND  MIDDLE  ATLANTIC  REGIONS 


Forest  Type  Groups 

The  following  forest  type  groups  were  recognized  in  these  regions: 

Spruce-fir  Loblolly-shortleaf  pine 

White-red- jack  pine  (including  pitch,  Virginia, 

Maple-beech-birch  and  other  yellow  pines) 

Oak-hickory  (including  yellow-  Oak-pine 
poplar  and  bottomland  species) 


Species  Classification 

The  classification  of  species  for  the  various  forest  types  is  listed 
in  table  4* 


Existing  Stocking 

The  standards  for  rating  existing  stocking  for  the  various  forest 
types  are  shown  in  table  5* 
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Table  4. --Classification  of  species  according  to  forest  type. 
Hew  England  and  Middle  Atlantic  Regions 


Species 

: Spruce-fir 

: type 

White-red- 
Jack  pine 
type 

Maple - 
beech-birch 
type 

Oak -hickory  : 
type  : 

Loblolly- 
shortleaf 
pine  type 

Oak -pine 
type 

Ash  sp. 

Aspen,  bigtooth 
Aspen,  quaking 

D i/ 
$ 

w 

sJj 

$ 

r£J 

D 

Baldcypress 

• • 

'r d 

a 

D 

Basswood 

D 

D 

• • 

Beech 

Birch,  paper 

A , 
Dii/ 

A 

£2/ 

A 

•• 

Birch,  sweet 

A 

A 

A 

Birch,  yellow 

D 

A 

D 

Blackgum 

•* 

* * 

. . 

A 

A 

Butternut 
Cherry,  black 

A 

Ail/ 

D 

W 

Cucumbertree 

« • 

D 

D 

Elm 

Fir,  balsam 

D 

"&/ 

A 

A 

A 

Hemlock 

D 

D 

D ,, 

D 

Hickory  sp. 

A 

§ 

A 

A 

Locust,  black 
Maple,  red 

'Ail/ 

A 

A 

A 

A 

A 

Maple,  sugar 

D 

D 

D 

D 

Oak,  black 

, , 

D 

Di2/ 

Dii/ 

D 

Oak,  chestnut 

. . 

A 

A 

A 

Oak,  pin 

. . 

A 

A 

Oak,  post 

A 

Oak,  red  (north.  & south.) 

•• 

D 

D 

D 

D 

D 

Oak,  scarlet 

. . 

A 

A 

. . 

A 

Oak,  shingle 

Oak,  white  (north.  & south.) 

. . 

'il 2/ 

"a—/ 

D 

'oii/ 

A 

D 

Pine,  loblolly 

. . 

D 

D 

Pine,  pitch 

A 

A 

D 

D 

Pine,  pond 

• » 

, . 

D 

. . 

Pine,  shortleaf 
Pine,  red 

D 

‘ia 1 

D 

D 

D 

D 

D 

Pine,  Virginia 

. . 

. . 

. . 

A 

D 

D 

Pine,  white 

D 

D 

D 

D 

D 

D 

Bedcedar 

.. 

D 22/ 

A 

D 

Spruce 

Sweetgum 

D 

D 

D 

D 

A 

D 

Sycamore 

Tamarack 

*i22/ 

.. 

A 

* * 

Walnut,  black 

D 5/ 

m # 

D 

White-cedar 

. . 

A 

. . 

Yellow-poplar 

D 

D 

D 

D 

D 

D = desirable  species  A •*  acceptable  species 

l/  Brown  ash  Is  listed  as  acceptable  in  New  Hampshire. 

2/  Listed  as  acceptable  in  Pennsylvania. 

3 / Listed  as  ncmcount  in  all  States  except  Maine  and 
New  Hampshire. 

4/  Listed  as  noncount  In  all  States  except  Maine  and 
western  Massachusetts. 

5/  Listed  as  noncount  in  all  States  except  Maine,  New 
Hampshire,  Massachusetts,  Pennsylvania,  and  northeastern 
New  York  (State  District  Nos.  9 and  10). 

6/  Listed  as  noncount  in  all  States  except  New  Hampshire 

2/  Listed  as  noncount  in  all  States  except  in  the 
extreme  northeastern  part  of  New  York  (State  District  No.  9) 
and  in  western  Massachusetts. 

8/  Listed  as  noncount  in  all  States  except  Massachusetts 
Pennsylvania,  New  Hampshire,  and  northeastern  New  York 
(State  District  Nos.  9 Mid  10). 

2 / Listed  as  acceptable  in  Maine,  Massachusetts,  and 
western  half  of  New  York  (State  District  Nos.  2,  3,  4,  5,  6, 
7,  8). 

10/  Listed  as  acceptable  in  Connecticut. 

11/  Listed  as  acceptable  in  Connecticut  and  all  of  New 
York  except  the  northeastern  part  (State  District  Nos.  9 
and  10). 

12/  Listed  as  desirable  in  New  Hampshire. 


13/  Listed  as  noncount  in  northeastern  New  York 
(State  District  Nos.  9,  10,  and  11),  east  of 
Connecticut  Biver  in  Massachusetts  and  listed  as 
desirable  in  Pennsylvania. 

l4 / Listed  as  acceptable  in  Pennsylvania  and 
West  Virginia. 

19/  Listed  as  desirable  in  northeastern  New  York 
(State  District  Nos.  9 and  10). 

16/  Listed  as  noncount  in  all  States  except  West 
. Virginia. 

17/  Listed  as  desirable  in  West  Virginia. 

18/  Listed  as  desirable  in  swamps  of  Connecticut 
and  north  of  Kanawha  Biver  In  West  Virginia. 

19/  Listed  as  acceptable  in  New  Hampshire. 

20/  Listed  as  desirable  in  Connecticut  and  in 
southwestern  New  York  (State  District  Nos.  2,  3,  4, 
and  5)* 

2l/  Listed  as  acceptable  in  eastern  and  southern 
Connecticut . 

22/  Listed  as  noncount  in  all  States  except 
Connecticut. 
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Table  5» — Trees  required  per  acre  for  full  stocking,  by  tree  size  and 
by  forest  type^/,  New  England  and  Middle  Atlantic  Regions 


Diameter 

breast 

high 

(inches) 

Sprue e-fir 

: White  pine 

' Maple-beech-  : 

birch  : 

• 

Oak-hickory, 
oak-pine, 
loblolly- 
shortleaf  pine 

?\fumber 

Number 

Number 

Number 

Repro- 

duct ion 

1,000 

1,000 

1,000 

1,000 

2 

800 

800 

800 

800 

4 

600 

600 

600 

600 

6 

560 

560 

460 

400 

8 

330 

330 

250 

240 

10 

210 

210 

175 

155 

12 

150 

150 

110 

115 

14 

120 

115 

90 

90 

16 

100 

85 

70 

72 

18 

80 

70 

60 

60 

20 

e o 

55 

50 

51 

22 

e e 

46 

40 

42 

24 

® 9 

40 

36 

36 

1 / For  convenience  in  field  application,  stocking  standards  for 
these  and  all  other  eastern  types  were  reconstructed  in  the  form 
illustrated  by  table  1» 
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Prospective  Stocking 


Seed  source  standards  for  coniferous  species  are  as  follows; 


Pines  required  per  acre  to  rate  1QQ  percent 
for  seed-tree  req uir ementsS/  "” 


Whit®  pin©  type9 
light  soils 
^number)' 


Loblolly-shortleaf-pine 
and  oak-pin®  types 
'Hfnumber) 


D.b.h.  (inches) 


6 

e e 

30 

a 

® <s> 

20 

10 

15 

17 

12 

12 

13 

14 

9 

10 

16  + 

6 

7 

1/  For  convenience  in  field  application,  seed 

tre©  standards  for 

these  and  all  other  eastern  types  where  applicable  were  reconstructed 

in  the  fora  illustrated  in  table  2. 

Standards  for  determining  prospective  stocking. 

based  on  proximity 

to  seed  source 

Distance  from 

Stocking 

seed  source 

expected 

(chains) 

(percent) 

Timber  type; 

Sprue e-fir 

0 - 5 

100 

5® 1-10 

60 

10.1-20 

20 

20  + 

0 

White  pin©  (light  soils) 

1 0-2 

100 

2.1-  4 

75 

4.1”  6 

50 

6.1-  8 

10 

8 + 

0 

Oak-pine  and  loblolly- 

0-2 

100 

shortleaf  pine  types 

2.1-  6 

75 

6®i-  a 

50 

8.1-10 

10 

10  + 

0 
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Spruce-fir  Type 


Credit  for  prospective  stocking  was  given  only  if  the  area  was  cut 
less  than  four  growing  seasons  prior  to  the  examination.  Isolated 
individual  trees  were  not  recognized  as  seed  sources.  Only  residual 
stands  or  protected  groups  or  strips  of  trees,  containing  at  least 
25  percent  spruce  or  fir  trees  of  seed-bearing  character  were  con- 
sidered to  b©  seed  sources®  If  seed  source  was  a residual  stand,  at 
least  15  spruce  or  fir  seed  trees  per  acre  were  required. 

The  standards  used  for  classifying  prospective  stocking  based  on 
proximity  to  the  margin  of  a group,  strip  or  stand  of  seed-bearing 
trees  are  given  under  "Prospective  Stocking. " 

White  Pine  Type 

(1)  Heavy  soils  (natural  hardwood  sites).  Prospective  stocking  was 
not  considered  on  heavy  soils.  Unless  reproduction  of  desirable 
species  was  present  before  removal  of  the  final  overstory,  its  estab- 
lishment subsequent  to  cutting  was  considered  problematical.  Avail- 
ability of  whit®  pin©  seed  sources  on  cutover  areas  on  such  sites  is 
believed  to  have  doubtful  influence  on  the  reproduction  established 
after  cutting. 

(2)  Light  soil a (natural  pine  sites).  Prospective  stocking  was  con- 
sidered only  if  the  area  kies  cut  less  than  four  growing  seasons  prior 
to  examination.  The  standards  based  on  nmaber  of  seed  trees  left  per 
aer©  and  those  based  on  proximity  to  the  margin  of  a group,  strip  or 
stand  of  seed-bearing  trees  are  given  under  "Prospective  Stocking." 

Maple-beech-birch  Type  and  Oak-hickory  Type 

Prospective  stocking  was  considered  only  if  the  area  was  cut  less  than 
four  growing  seasons  prior  to  examination.  Du©  to  prolific  seeding  and 
sprouting  ability  of  speeiee  associated,  with  these  types,  it  was  con- 
sidered that  the  areas  would  restock  fully  unless  restocking  was  ad- 
versely affected  by  cull  trees,  weed  trees,  herbaceous  growth,  slash, 
grazing*  desr  browsing,  etc. 

Loblolly-shortleaf  Pin©  Typ® 

Prospective  stocking  was  considered  only  if  the  area  was  cut  less  than 
five  growing  seasons  prior  to  examination.  Only  pines  were  accepted  as 
seed  trees.  The  standards  based  on  seed  trees  and  proximity  to  the 
margin  of  a group,  strip  or  stand  of  seed-bearing  trees  are  shown  under 
"Prospective  Stocking. " Where  seedbeds  had  been  improved  by  successful 
prescribed  burning,  seed  tree  requirements  were  reduced  to  a minimum  of 
50  percent  of  those  indicated  in  the  tables. 
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Oak-pine  Type 


Prospective  stocking  was  considered  only  if  the  area  was  cut  less  than 
five  growing  seasons  prior  to  examination.  On  good  hardwood  sites 
(site  index  50+  for  oaks  or  60+  for  gum  and  poplar)  only  seed  trees  of 
'’desirable'9  species  were  recognized.  On  poor  hardwood  sites,  only 
yellow  pines  were  recognized  as  seed  trees.  Heavy  seeded  hardwoods 
were  not  considered  as  seed  trees  unless  they  were  within  one  chain 
distance  of  the  plot. 

The  prospective  stocking  standards  are  shown  under  "Prospective 
Stocking. " 


Effect  of  Felling  Age 

The  standards  showing  the  proportion  of  the  mean  annual  increment  at 
culmination  attained  at  various  ages  or  stump  diameters  are  shown  in 
table  6 for  all  forest  types  except  the  oak-pin©  type.  In  this  type 
no  felling  age  factors  were  applied  to  hardwoods  if  the  site  index  on 
a cutting  area  was  lower  than  50  for  oaks  or  hickory,  or  lower  than 
60  for  sweetgum  or  yellow-poplar.  The  felling  age  factor  was  then 
based  entirely  on  the  age  of  the  pines  cut,  and  the  standards  were 
taken  from  the  table  for  loblolly-shortleaf  pine  type® 

On  better  sites,  the  rating  was  affected  by  the  age  of  both  the  pines 
and  hardwoods  cut.  The  standard  for  pines  was  taken  from  the  loblolly- 
shortleaf  pine  type  and  the  hardwood  species  standards  from  the  oak- 
hickory  type. 
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Table  6. — Percentage  of  mean  annual  Increment  at  culmination  attained  at 
various  sizes  or  ages,  by  forest  type  and  by  size  class  of 
products  cut.  New  England  and  Middle  Atlantic  Regions 


Stump 
diameter 
inside  bark 
(inches) 

Spruce -fir  type 

Maple-beech-birch 
. type 

Spruce  and 
hardwood 

• 

• 

• 

• 

Balsas  fir 

All  hardwood  species 

Savtimber 

Cordwood  * All  products 

Sawtimber  * 
• 

Cordwood 

Percent 

Percent 

Percent 

Percent 

Percent 

6 ............... 

® e 

• » 

40 

• • 

7 ............... 

• • 

o • 

6o 

• • 

• • 

8 ............... 

• • 

4o 

80 

• * 

40 

9 

• • 

6o 

90 

• • 

63 

10  

4o 

75 

100 

4o 

8o 

11  ............... 

50 

90 

• • 

50 

90 

12  

60 

100 

• e 

65 

100 

13  

70 

• « 

• © 

• © 

• • 

14  

80 

• o 

• » 

8o 

• • 

15  ............... 

88 

• o 

© • 

© © 

« • 

l6  

94 

• • 

© © 

90 

• • 

17  

98 

© • 

© © 

• • 

• • 

18  ............... 

100 

• * 

a © 

95 

• • 

20  

e • 

« • 

• • 

100 

• « 

White  pine  type 

Oak-hickory  type 

Loblolly-short- 
leaf  pine 

Age 

Red  and 

Yellow-poplar 

Oak  and 

other 

Pines  and 

(years) 

white  pine 

sweet  gum 

hardwoods 

hardwoods 

All  products 

• 

Sawtimber  I 
♦ 

Cordwood 

Sawtimber! 

• 

Cordwood 

Sawtimber ! Cordwood 
• 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent  Percent 

15 

• • 

• • 

40 

• • 

0 • 

• • 

• « 

20 

• © 

© © 

60 

• • 

• • 

• • 

60 

25 

• © 

• « 

75 

• « 

40 

30 

80 

30 

40 

• « 

84 

• • 

60 

43 

95 

35 

• • 

40 

90 

« 9 

72 

63 

98 

4o 

65 

60 

95 

O • 

82 

80  100 

45 

© • 

• • 

• © 

© • 

92 

92 

• • 

50 

80 

80 

100 

40 

96 

100 

• © 

60 

92 

90 

• • 

62 

100 

• • 

• • 

70 

98 

95 

e © 

80 

• 0 

• © 

• • 

80 

100 

100 

• • 

90 

• « 

• • 

• • 

90 

• • 

« • 

• • 

100 

• • 

• • 

• • 
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STANDARDS  FOR  THE  LAKE  STATES  REGION 


Forest  Type  Groups 


The  following  forest  type  groups  and  subtypes  were  recognized  in  this 
region: 


Aspen-paper  birch 
Spruce-fir 

Swamp  black  spruce- 
tamarack  subtype 


White-red-jack  pine 
Jack-pine  subtype 
Maple-beech-birch 
Oak-hickory 


Species  Classification 

The  classification  of  species  by  types  and  sites  is  shown  in  table  ?• 


Existing  Stocking 

Table  8 shows  the  number  of  trees  per  acre  required  for  100  percent 
stocking  by  forest  type  and  size  class® 


Prospective  Stocking 


Aspen-paper  Birch  Type 

During  the  first  two  years  after  cutting*  the  following  conditions 

w@f©  required  for  a classification  of  full  stocking: 

1.  Thirty  aspen  stumps  per  acre  (well  distributed  over  area). 

2.  Eighty  percent  of  ground  area  free  of  brushy  heavy  sod*  cull 
trees*  or  other  shade® 

3®  Sandy  loam  or  better  soils.  If  the  soil  was  very  light*  the 
examiner  made  adjustments  in  line  with  results  in  comparable 
sites  in  the  locality. 

Prospective  stocking  for  species  other  than  aspen  in  this  type  was 

determined  by  standards  for  those  species  in  other  types. 
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Table  7 • — Classification  of  species  according  to  forest  type  and  site,  Lake  States  Region 


Species 

Aspen-paper 
birch  type 

Spruce-fir  type 

White-red- Jack  pine  type 

Maple-beech- 
birch  type 

Oak-hickory  type 

Swamp 
black  * 

Other  spruce 
fir  type 

Jack  pine 

* Fed-white  pine 

Merchantable 
height 
at  60  years, 

12  feet  or  more 

Merchantable 
height  at 
60  years, 
under  12  feet 

Site 

index 

60f 

: Site  : 

• index  • 
■■  45-60  : 

Site 

index 

under 

45 1/ 

Site 

index 

50f 

Site 

index 

under 

50 

: Site 

: index 
: under 

: Site 

: index 
: 65 f 

tamarack  * 
type  | 

Up-  * 
land  ' 

Swamp 

up-  ; 

land  ] 

Low- 

land 

Ash,  black 

A 

A 

A 

A 

Ash,  green 

A 

A 

Ash,  white 

D 

A 

D 

D 

Aspen 

D 

A 

A 

A 

A 

A 

A 

A 

A 

Balm- of -Gilead 

A U 

a!/ 

a!/ 

Al/ 

Ai/ 

Basswood 

D 

D 

A 

A 

D 

D 

Beech 

A 

A 

Birch,  yellow 

D 

D 

gJ 

A 

A 

D 

D 

A 

Birch,  paper 

D 

A 

A 

&! 

A 

A 

A 

A 

A 

Cherry,  black 

A 

A 

D 

Elm,  American 

A 

A 

A 

D 

A 

Elm,  rock 

D 

A 

A 

D 

D 

A 

Elm,  slippery 

A 

A 

A 

D 

A 

Fir,  balsam 

D 

D 

A 

D 

D 

A 

A 

A 

aVZ/ 

D 

Hemlock 

D 

D 

A 

A 

A 

D 

A 

Hickory 

A 

Maple,  red 

A 

A 

D 

Maple,  sugar 

Bit/ 

A 

Ail/ 

Bit/ 

Bit/ 

Bit/ 

Oak,  black 

tSJ 

A 

Oak,  bur 

A 

A 

A 2/ 

A 

A 

D 

A 

Oak,  pin 

A U 

A 

Oak,  north,  red 

D 

D 

A 

A 

D 

D 

D 

A 

Oak,  white 

A 

D 

Pine,  Jack 

D 

D 

D 

D 

D 

D 

A 

D 

Pine,  red 

D 

D 

D 

D 

D 

D 

D 

D 

D 

Pine,  white 

D 

D 

A 

D 

D 

D 

A 

D 

D 

D 

D 

Spruce,  black 

D 

A 

D 

D 

D 

D 

A 

A 

A 

D 

Spruce,  white 

D 

D 

A 

A 

D 

D 

D 

A 

D 

D 

D 

D 

Tamarack 

A 

A 6/ 

A 

D 

Walnut,  black 

D 

White-cedar 

A 

A 

A 

D 

A 

A 

A 

A = Acceptable  D = Desirable 


1 / Site  index  under  45  classification  was  used  for  all  aspen-paper 
birch  type  in  North  Dakota. 

2 / Listed  as  noncount  on  peat  swamps. 

3/  Listed  as  noncount  except  where  it  Is  readily  accepted  on 
the  market. 


4/  Listed 
5 / Listed 
6/  Listed 
of  stand  before 
j/  Listed 


as  noncount  in  most  of  northern  Minnesota, 
as  noncount  on  sites  where  site  index  is  under  65. 
as  desirable  if  tamarack  made  up  more  than  50  percent 
cutting. 

as  desirable  in  northern  Minnesota. 
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Table  8»  —Trees  required  per  acre  for  full  stocking*  by  tree  aim 

and  by  forest  type*  Lake  States  Region 


Diameter 

breast 

high 

(inches) 

Aspen- 

Spruce- 

White-red-jack  pine  type 

Maple- 
beech- 
birch  , 
type! / 

Oak- 

paper 

birch  type 

fir 

type 

Jack 

pine 

: Red  and 

: white  pin© 

hickory- 

type 

Number 

Number 

Number 

Number 

Number 

Number 

Repro- 

duction 

1*000 

1*000 

1*000 

1*000 

1*000 

1*000 

2 

800 

800 

800 

800 

800 

800 

4 

600 

600 

600 

600 

600 

600 

6 

360 

560 

400 

500 

400 

270 

8 

230 

330 

260 

300 

250 

180 

10 

150 

210 

180 

200 

175 

125 

12 

110 

150 

130 

140 

120 

95 

14 

80 

120 

100 

100 

90 

71 

16 

60 

100 

75 

80 

70 

56 

18 

48 

80 

60 

62 

60 

45 

20 

e © 

65 

© ® 

50 

50 

37 

22 

o © 

50 

© © 

42 

40 

30 

24 

© © 

45 

® © 

35 

36 

25 

26 

© © 

a 9 

© 9 

30 

30 

« e 

28 

© © 

© ® 

O 9 

26 

26 

e a 

30 

© © 

9 © 

© © 

22 

22 

® © 

32 

© ® 

© © 

9 « 

© © 

20 

© © 

34 

© « 

© © 

© © 

© © 

17 

© © 

36 

© © 

© © 

© © 

© © 

15 

© © 

1 / Also  used  for  elm~ash-»cottonwood  stands* 
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Spruce-fir  Type  (Except  Swamp  Black  Sprue e-tamarack  Subtype) 

Prospective  stocking  was  considered  only  if  the  area  was  cut  less  than 
5 years  prior  to  examination.  Seed  trees  were  recognized  only  if  at 
least  7 inches  d.b.h.  for  spruce  or  5 inches  d.b.h.  for  balsam  fir. 
Twenty  such  seed  trees  well  distributed  over  an  acre  were  considered 
essential  for  full  stocking. 

Standards  for  determining  prospective  stocking  based  on  proximity  to 
margin  of  groups,  strips  or  stands  of  seed-bearing  trees  were  as 
follows: 


Distance  from  seed  source 
(chains) 


Stocking  expected 
(percent) 


0-2 

2-4 

4-6 

6-8 

8-10 

10+ 


100 

80 

60 

40 

20 

0 


Spruce-fir  Type  (Swamp  Black  Spruce-tamarack  Type) 

Prospective  stocking  was  considered  for  any  cutting  since  January  1, 
1947  in  th©  black  spruce  subtype,  but  for  the  tamarack  subtype  pro- 
spective stocking  was  considered  only  if  cutting  was  done  less  than 
5 years  prior  to  examination. 


Individual  trees  left  standing  on  recent  cutovers  were  not  recognized 
as  seed  sources  because  of  their  susceptibility  to  windthrow.  The 
following  standard  was  used  for  determining  prospective  stocking 
based  on  proximity  to  the  margin  of  groups,  strips  or  stands  of  seed- 
bearing trees: 

Distance  from  seed  source  Stocking  expected 

(chains)  (percent) 


0 - 3 100 

3-6 80 

6-9 60 

9 - 12  .....  40 

12  - 15  . . 20 

15+  0 
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White-red-jack  Pine  Type  (Jack  Pin©  Only) 


Prospective  stocking  was  considered  only  if  area  was  cut  less  than 
5 years  prior  to  examination*  Seed  in  slash  is  very  important  and  was 
credited  in  the  rating.  The  importance  of  mineral  soil  exposure  and 
absence  of  ground  cover  affected  the  rating.  Standards  were  not 
specified,  but  relied  on  experience  and  judgment  of  examiners. 

White-red-jack  Pine  Type  (Red  and  White  Pine  Only) 

Prospective  stocking  was  considered  only  if  cutting  was  less  than 
5 years  prior  to  examination.  The  following  standards  were  used  to 
determine  the  prospective  stocking  expected  from  seed  trees: 


Seed  trees  per  acre 

12  inches  d.b.h.  and  larger  Stocking  expected 

"~Tnumber ) "Tpercent ) 


2-4 20 

5-7 40 

8-11 60 

12-15 80 

16+  ............  100 


No  trees  less  than  12  inches  d.b.h.  were  recognized  as  seed  trees  and 
no  prospective  stocking  considered  from  seed  margins  ©f  green  timber. 

Maple-beech-birch  Type 

Prospective  stocking  was  considered  only  if  the  stand  was  cut  less  than 
3 years  prior  to  the  examination.  Ten  seed  trees  per  acre  of  desirable 
species  not  less  than  10  inches  d.b.h.  were  credited  with  producing 
enough  seed  to  fully  restock  the  area.  The  following  standards  for 
determining  prospective  stocking  based  on  proximity  to  an  adjacent  seed- 
bearing timber  stand  were  used: 


Distance  from  seed  source  Stocking  expected 

in  multiples  of  tree  height  '(percent') 


0 - 1 .........  . 100 

1 - 2 .........  . 50 

2-3 • 25 

3 - 4 ....  10 

More  than  4 0 
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Oak-hickory  Type 


Prospective  stocking  was  considered  only  if  the  stand  was  cut  less  than 
3 years  prior  to  examination*  The  seed  tree  standards  for  various 
number  of  seed  trees  of  different  species  are  shown  in  table  9* 

The  standards  that  follow  were  used  for  determining  prospective  stocking 
based  on  proximity  to  seed  source  consisting  of  a margin  of  trees  of 
seed-bearing  age* 


Standards  for  determining  prospective  stocking^, 
based  on  proximity  to  seed  source 


Distance  from  seed  source 

Stocking  expected 

(chains)' 

(percent) 

Heavy-seeded  species  . 

100 

2-4 

50 

4+ 

20 

Light-seeded  species  . 

. . . . 0-5 

100 

5-10 

75 

10  - 20 

25 

20* 

0 

Effect  of  Felling  Age 

The  factors  used  for  adjusting  the  ratings  due  to  age  of  timber  cut  are 
shown  in  table  10  for  the  various  forest  types  and  sites  recognized* 

In  the  maple-beech-birch  type  no  reduction  of  productivity  rating  was 
mad®  for  felling  ag®,  if  the  cutting  removed  trees  which  were  princi- 
pally " acceptable”  or  ^noncount"  species  and  there  was  a good  stocking 
of  reproduction  of  desirable  species  on  the  ground®  Where  the  above 
conditions  did  not  exist,  the  standards  indicated  in  table  10  were 
applied* 

Felling  factors  for  various  species  found  in  the  oak-hickory  type  were 
taken  from  other  type  tables  which  included  the  species  cut  or  which 
had  similar  growth  habits. 
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Table  9. 

—Relation  of 

expected  stocking  to 

number  of 

seed  trees 

per  acre* 

by  tree  size  class* 

and  type  of 

seedp 

Lake  States  Region 

Heavy-seeded  hardwoods 

Light-seeded  hardwoods 

12-  to  16- 
inch  d»b®he 

17-  to  26- 
: inch  d.b.h. 

; 12-  to  16- 

1 inch  d.b®h®  * 
« © 

17»  to  26- 
inch  d®b®h 

expected 

© 

Number 

Number 

Number 

Number 

Percent 

2 

1 

© ® 

© © 

10 

4 

2 

1 

<D  © 

20 

6 

3 

2 

1 

30 

8 

4 

© 9 

© © 

40 

10 

5 

3 

© ® 

50 

12 

6 

4 

2 

60 

14 

7 

a © 

« © 

70 

16 

8 

5 

© © 

80 

18 

9 

6 

3 

90 

20 

10 

7 

4 

100 
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Table  10  ..-Percentage  of  mean  annual  Increment  at  culmination  attained,  at  various  ages  by  fcrest  typ© . site  class, 
and  size  class  of  products  cut,  Lake  States  Region 
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STANDARDS  FOR  THE  CENTRAL  REGION 


Forest  Type  Groups 

The  criteria  for  rating  productivity  in  the  Central  Region  were  based 
on  forest  type  group  and,  for  one  type  group,  by  sit©  also.  The  follow- 
ing types  and  sites  were  recognized: 

Bottomland  hardwood 
Upland  hardwood 

Excellent  sites:  90  feet  or  more  at  maturity 

Good  sites:  70  to  90  feet  at  maturity 

Medium  sites:  60  to  70  feet  at  maturity 

Poor  sites:  Less  than  60  feet  at  maturity 

Oak-pine  type 

Loblolly-shortleaf  pine  type  (includes  Virginia  pine) 


Species  Classification 

The  classification  of  species  for  the  various  types  and  sites  is  shown 
in  table  11. 


Existing  Stocking 

Table  12  shows  the  number  of  trees  per  acre  required  for  full  stocking 
by  forest  types,  sites,  and  size  classes. 


Prospective  Stocking 


Hardwood  Types 

Full  credit  for  the  ability  of  the  hardwood  forest  types  to  restock  was 
given  if  the  logging  and  associated  swamping  resulted  in  stumps  mostly 
from  desirable  species  which  sprout  prolifically  and  of  a small  enough 
size  to  insure  sprouts  developing  into  crop  trees. 

If  the  logging  resulted  in  large  stumps  or  those  of  species  incapable 
of  sprouting,  or  if  the  stumps  consisted  largely  of  acceptable  or  non- 
count species,  the  rating  was  then  based  largely  on  the  adequacy  of  th© 
seed  source. 

The  standards  for  individual  seed  trees  and  for  adjacent  margins  of 
seed-bearing  stands  were  identical  to  the  standards  used  for  the  oak- 
hickory  forest  type  in  the  Lake  States  Timber  Resource  Review  Region. 
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Table  11. — Classification  of  species  according  to  forest  type 

and  site,  Central  Region 


Species 

Bottom- 

land 

hardwood 

Upland  hardwood  type 

Loblolly- 
short  leaf 

Excellent : Good 

Medium  : 

Poor 

pine  end 
oak -pine  , 
types±/ 

type 

sites 

* sites 

sites  1 

sites 

Ash 

D 

D 

D 

9 © 

Aspen 

« • 

A 

© © 

Basswood 

D 

D 

• c 

Beech 

A 

A 

Blackgum 

A—7 

A 

A 

Buckeye 

A 

A 

A 

Cherry,  black 

D 

D 

• % 

Cottonwood 

D 

A 

A 

• © 

Cypress 

D 

® « 

© © 

• » 

Elms 

A 

A 

A 

A 

EackTberry 

A 

Al/ 

A 

A 

Hemlock 

« 0 

A 

« « 

Hickory 

A 

A 

A 

A 

Locust,  black 

• 8 

A 

A 

A 

Locust,  honey 

%1 

© © 

* e 

© © 

Maple,  red 

& 

hJ 

A 

Maple,  sugar 

a 0 

A 

Oak,  black 

e • 

D 

D 

A 

Oak,  bur 

© » 

D 

D 

D 

• • 

Oak,  chestnut 

A 

A 

D 

D 

Oak,  pin 

• e 

A 

A 

A 

Oak,  post 

• « 

• 8 

A 

A 

A 

Oak,  red 

D 

D 

D 

a!/ 

A 

A 

Oak,  scarlet 

0 0 

A 

A 

A 

A 

Oak,  white 

D 

D 

D 

D 

A 

A 

Pines 

* « 

® • 

D 

B 

B 

D 

Redcedar 

e e 

9 « 

« • 

D 

D 

A 

Sweetgum 

D 

A 

D 

A 

© • 

© © 

Sycamore 

D 

A 

A 

« • 

9 9 

• • 

Walnut,  black 

© e 

D 

D 

A 

© ♦ 

• • 

Yellow -poplar 

B 

D 

D 

B 

© 9 

A 

D = desirable  species  A = acceptable  species 

l/  For  "these  types  in  eastern  Kentucky  the  classification  for 
upland  hardwoods , medium  site,  was  used  in  lieu  of  the  classification 
in  this  column . 

2 / Listed  as  noncount  in  all  States  except  Kentucky. 

3/  Listed  as  desirable  in  Kentucky. 

5/  Listed  as  acceptable  in  Kentucky. 

£/  Listed  as  desirable  in  eastern  Kentucky  and  northern  part  of 
region. 

6/  Listed  as  desirable  on  tight-soiled  pin  oak  flats. 
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-Table  12. --Trees  required  per  acre  for  full  stocking , by  tree 
else,  by  forest  type  and  site.  Central  Region 


Diameter 
breast  high 
( inches ) 

* Hardwood  and  oak -pine  types  ‘ 

Loblolly- 
shortleaf 
pine  type 

: Excellent  * 
s site si/  ; 

Good  p / 1 
sitee™^  ; 

Hedium  : 
sites 

Poor 
sites  * 

Number 

Number 

Number 

Number 

Number 

Keproduction 

1,000 

1,000 

1,000 

1,000 

1,000 

2 

800 

800 

800 

800 

800 

4 

600 

600 

600 

600 

600 

6 

450 

4oo 

360 

300 

4oo 

8 

280 

240 

220 

170 

230 

10 

190 

155 

145 

110 

155 

12 

140 

115 

100 

80 

115 

l4 

105 

90 

80 

60 

90 

16 

80 

70 

60 

45 

72 

18 

66 

55 

46 

35 

60 

20 

55 

45 

38 

30 

50 

22 

45 

38 

31 

25 

42 

24 

38 

32 

26 

20 

35 

26 

33 

27 

• • 

• © 

e • 

28 

28 

23 

0 © 

• ® 

0 • 

30 

24 

20 

« © 

e • 

• • 

32 

21 

« © 

® « 

« 0 

9 9 

34 

19 

• • 

• « 

e ® 

9 e 

36 

17 

• • 

© • 

• * 

« ® 

l/  This  standard  was  used  for  most  bottomland  hardwood  sites  and 
for  the  best  of  the  upland  hardwood  sites. 

2/  This  standard  also  used  for  all  sites  of  the  maple -beech-birch 
forest  type  and  the  best  of  the  oak -pine  sites. 
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Loblolly-shortleaf  Pine  Type 


The  standards  used  for  prospective  stocking  in  the  pine  type  were  as 
follows: 


Average  number  of  pines  required 


Diameter  breast  high  per  acre  to  rate  100  percent  for 

( inches )~~~~  seed-tree  requirements 


8 20 

10 15 

12  ....  12£ 

14 10 

16 7i 

18+ 4| 


Standards  for  determining  prospective  stocking, 
based  on  proximity  to  pine  seed  source 


Good  seed 
source  (percent) 


Fair,  seed  Poor  seed 

sourcejy  (percent)  source  (percent) 


Distance  from 
seed  source 
(chains) : 


0-2 

100 

100 

30 

2-4 

100 

80 

20 

4-6 

100 

40 

10 

6-8 

80 

30 

5 

8-10 

40 

10 

0 

10  - 12 

10 

5 

• % 

12  + 

0 

0 

• 9 

1/  In  Kentucky  this  column  only  was 

used. 

Classification  of  adjacent  timber  stands  as  a "good,  " "fair, " or  "poor" 
seed  source  was  determined  by  field  examiners  on  the  basis  of  judgment® 


Effect  of  Felling  Age 

The  felling  age  factors  showing  the  effect  on  growth  of  cutting  trees 
prior  to  th©  culmination  of  the  mean  annual  increment  are  shown  in 
table  13  for  various  species  and  sites® 
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Table  13 . — Percentage  of  mean  annual  Increment  at  culmination  attained  at  various  ages,  by  forest  type, 

site  class,  and  size  class  of  products  cut,  Central  Region 
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STANDARDS  FOR  THE  PLAINS  REGION 


Lake  States  criteria  were  applied  in  the  survey  of  North  Dakota,  and 
criteria  of  the  West  Gulf  Region  were  applied  to  the  Plains  portions 
of  Oklahoma  and  Texas.  The  standards  given  in  the  following  Plains 
Region  portion  of  this  summary  of  criteria  were  used  in  South  Dakota, 
Nebraska,  and  Kansas.  For  these  States  the  point  system  of  sampling 
developed  for  the  West  was  used. 


Forest  Type  Groups 

The  following  forest  type  groups  were  recognized  in  this  region: 

Oak-hickory 
Elm-ash-cottonwood 
Cottonwood  subtype 

With  the  exception  of  those  for  the  cottonwood  subtype,  the  productiv- 
ity standards  for  the  oak-hickory  and  the  elm-ash-cottonwood  type  group 
were  identical. 


Species  Classification 

The  following  species  classification  was  used  for  all  types  in  this 
region: 


Desirable  Species 
Ash 

Hackberry  (acceptable  in  Kansas) 

Oak,  bur 

Oak,  chestnut 

Oak,  red 

Walnut,  black 


Acceptable  Species 
Basswood 

Cottonwood  (desirable  in  cottonwood 
subtype) 

Coffeetree,  Kentucky 

F.1  ms 

Hickories 
Maple,  red 
Mulberry,  red 
Redcedar 


Existing  Stocking 

Table  14  shows  th®  standards  used  to  determine  existing  stocking  at 
each  sample  point.  Seedlings,  saplings  and,  in  some  instances,  poles 
were  counted  if  they  fell  within  1,  2,  or  4-miiaere  circular  plots, 
as  indicated  in  the  table.  Larger  trees  were  counted  if  they  occurred 
within  the  maximum  distance  from  th©  point  indicated  for  each  d.b.h. 
class  in  the  table. 
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'Table  l4. --Trees  per  acre  and  maximum  distance  from  point  required 
for  fun  stocking , by  diameter  class , and  by  forest 
type  group  and  subtype , Plains  Region 


Diameter 
breast  high 
(inches) 

All  hardwood  types 
(except  cottonwood  subtype) 

Cottonwood  subtype 

Trees  per 
acre 

’ Maximum  dist- 
* ance  from  point 

Trees  per 
acre 

Maximum  dist- 
ance from  point 

Number 

Feet 

Number 

Feet 

Reproduction 

1,000 

3.7 

1,000 

3.7 

2 

800 

4.1 

8oo 

4.1 

4 

600 

4.8 

6oo 

4.8 

6 

400 

5-9 

450 

5.6 

8 

240 

7.6 

280 

7.0 

10 

155 

9-5 

190 

8.6 

12 

115 

11.0 

l4o 

9.9 

14 

90 

12.4 

105 

11.5 

16 

70 

l4.i 

80 

13.2 

18 

55 

15.9 

66 

14.5 

20 

45 

17.8 

55 

15.9 

22 

38 

19.1 

45 

17.8 

24 

32 

20.8 

38 

19-1 

26 

27 

22.7 

33 

20.5 

28 

23 

24.6 

28 

22.3 

30 

20 

26.3 

24 

24.0 

32 

9 9 

o • 

21 

25.7 

34 

9 9 

« • 

19 

27.0 

36+ 

9 9 

• • 

17 

28.6 
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Prospective  Stocking 


Cutover  bottomlands  and  mixed  hardwoods  were  considered  capable  o.f 
restocking  fully  if  prospective  reproduction  would  be  free  to  grow, 
and  the  area  was  not  subject  to  damage  by  fire  or  grazing,  Under 
less  favorable  conditions,  the  prospective  stocking  rating  was  based 
on  seed  source,  expected  sprouting,  amount  of  area  occupied  by  slash, 
grass,  brush,  culls,  etc,,  and  damage  by  grazing  or  fire,  If  50  per- 
cent of  the  4-milacre  quadrat  surrounding  the  point  was  free  of  brush, 
rock,  etc,,  and  if  there  was  an  adequate  seed  source,  the  point  was 
considered  prospectively  stocked,  provided  there  was  no  evidence  of 
grazing  within  the  past  5 years.  An  adequate  seed  source  was  con- 
sidered to  be  one  or  more  desirable  seed  trees  not  more  than  2 chains 
from  the  point  for  heavy-seeded  species  or  5 chains  from  the  point 
for  light-seeded  species.  If  there  was  a stump  of  U inches  or  less, 
capable  of  producing  sprouts  within  feet  of  the  point  and  no 
evidence  of  recent  grazing  or  burning,  the  point  was  considered 
potentially  stocked. 


Effect  of  Felling  Age 

Whenever  significant  clear  cuttings  were  encountered  in  stands  below 
rotation  age,  appropriate  adjustment  factors  were  recorded  according 
to  the  standards  in  table  15. 
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Table  1*>»-  -Percentage  of  mean  annual  Increment  at  culmination 
attained  at  various  ages,  by  forest  type,  site, 
and  size  class  of  products  cut.  Plains  Region 

•=-  — I -■  — « ra— — — — — fi  i i ■ -n  n 'i.  ■ iiujii  — MW "■  '■  — — 


Age 

(years) 

Oak-hickory  and  elm-ash- cotton- 
wood (except  cottonwood  subtype) 

Cottonwood 

eubtyps!/ 

Good 

site^/ 

Poor 

site^ 

Cottonwood 

Other  species 

Saw- 

Cord- 

Saw- 

Cord- 

Saw-  * 

Cord- 

Saw-  * 

Cord- 

timber 

wood 

timber 

wood 

timber* 

wood 

timber* 

wood 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

Pet. 

20 

• © 

• • 

• • 

O 0 

• • 

20 

© • 

© © 

25 

• • 

45 

• • 

© © 

© e 

6o 

• • 

43 

30 

• o 

60 

• • 

4o 

45 

80 

• • 

69 

35 

e • 

75 

• • 

70 

75 

95 

• • 

85 

1*0 

• • 

95 

9 • 

90 

95 

100 

38 

95 

45 

• 9 

98 

• • 

95 

99 

• ♦ 

48 

100 

50 

40 

100 

• • 

100 

100 

© • 

58 

• • 

60 

70 

• • 

30 

• • 

e • 

• • 

73 

• • 

70 

85 

• • 

55 

© • 

• • 

© • 

84 

• ♦ 

80 

96 

© • 

75 

• • 

• • 

• • 

91 

• • 

90 

100 

• • 

95 

• • 

• • 

• • 

95 

• • 

100 

© • 

• © 

100 

• • 

© © 

• • 

97 

• • 

110 

« • 

• • 

• o 

• • 

• • 

• « 

98 

• • 

120 

• « 

e « 

• © 

• • 

© © 

© © 

100 

1 / For  sites  w here  total  height  of  mature  trees  is  more  than  90  feet. 
For  poorer  sites,  standards  for  other  type  were  vised  based  on  height  of 

mature  trees. 

2 / Good  sites  » total  height  of  mature  trees  70  feet  or  more. 

2/  Poor  site  » total  height  of  mature  trees  less  than  70  feet. 
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STANDARDS  FOR  THE  SOUTH  ATLANTIC,  SOUTHEAST,  AND  WEST  GULF  REGIONS 


Forest  Type  Groups 

The  following  type  groups  were  recognized  in  these  regions; 

Loblolly-shortleaf  pine  (including  Virginia  pine) 

Longleaf-slash  pine 

Oak-hickory 

Oak-gum-cypress 

Oak-pine  (includes  the  small  area  of  spruce- fir  type) 


Species  Classification 

The  classification  of  species  for  various  forest  type  groups  is  shown 
in  table  16. 


Existing  Stocking 

A composite  table  for  all  forest  types  was  used  in  the  southern  TRR 
regions  for  determining  existing  stocking.  The  corresponding  density 
standard  this  represents  is  shown  in  table  17® 
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Table  ^.--Classification  of  species  according  to  forest  type,  South  Atlantic,  Southeast,  and  West  Qulf  Regions 


Forest  type 

Forest  type 

Species 

Loblolly- 

shortleaf 

pine 

Long leaf 
slash 
pine 

‘ Oak- 

: hickory 

Oak-gum 

cypress 

Oak-  . 
pinei/ 

Species 

Loblolly- 
short  leaf 
pine 

Longleaf 

slash 

pine 

; Oak- 

: hickory 

Oak-gum  : 
cypress  : 

Oak-  . 
pinei/ 

Ash 

D 

D 

D 

Oak,  over cup 

A 

Basswood 

D 

A 

Oak,  pin 

A 

Birch 

A 

A 

Oak,  post 

A 

Blackgum 

A 

Oak,  north,  red 

A 

D 

D 

D 

Butternut 

A 

A 

Oak,  south,  red 

A 

A 

D 

Cherry,  black 

A 

Eg./ 

Oak,  scarlet 

A 

A 

Cottonwood 

D 

Oak,  shingle 

A 

Cucumbertree 

D 

A 

Oak,  Shumard 

D 

Cypress,  bald 

A 

D 

Oak,  water 

dV 

A 

Cypress,  pond 

A 

A 

Oak , white 

A 

A 

D 

T& 

D 

Dogwood 

A 

Oak,  willow 

Bit/ 

Elm 

A 

A 

A 

Pecan 

A 

Fir,  Fraser 

dS/ 

Persimmon 

A 

Hackberry 

A 

Pine,  loblolly 

D 

A 

D 

D 

D 

Hemlock,  eastern 

A 

d £/ 

Pine , longleaf 

A 

D 

D 

Hemlock , Carolina 

A 

a2/ 

Pine,  pitch 

A 

D 

Hickory 

A 

Pine,  pond 

A 

A 

Locust 

A 

A 

A 

Pine,  sand 

A 

Magnolia 

D 

D 

Pine,  short leaf 

D 

A 

D 

D 

Maple,  red 

A 

A 

A 

A 

Pine,  slash 

A 

D 

Maple,  silver 

A 

A 

A 

Pine , spruce 

A 

A 

D 

Maple,  sugar 

D 

T& 

Pine,  Virginia 

*2/ 

A 

D 

Mulberry 

A 

Pine,  white 

D 

D 

Oak,  black 

A 

D 

a!/ 

D 

Redcedar 

D 

Oak,  bur 

A 

Spruce,  red 

D £/ 

Oak,  cherrybark 

A 

D 

D 

D 

Sweetbay 

A 

Oak,  chestnut 

A 

D 

Sweetgum 

D 

D 

D 

Oak,  chinquapin 

D 

D 

Sycamore 

A 

Oak,  cow 

D 

Tupelo 

A 

Oak,  diamondleaf 

A 1/ 

Walnut,  black 

D 

D 

Oak,  Ruttall 

dV 

Willow,  black 
Yellow-poplar 

A 

D 

D 6/ 
D 

D 

A = Acceptable  species  D = Desirable  species 

1 J The  small  area  of  spruce -fir  type  in  the  southern  regions  was 
included  with  oak-pine. 

2 / Pertains  to  classification  of  this  species  in  the  spruce  type. 
2 J Listed  as  desirable  on  good  sites. 


hj  A desirable  tree  must  have  at  least  a No.  2 log  or  better  or  be 
capable  of  producing  such.  On  poor  sites  rate  as  acceptable  or  noncount 
depending  on  condition  of  tree. 

5/  Listed  as  desirable  in  the  upper  Piedmont  or  mountain  foothills, 
o / Listed  as  noncount  except  along  Mississippi  River. 
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Table  17. — Trees  per  acre  required  for  full  stocking 

by  tree  size.  South  Atlantic, 
Southeast,  and  West  Gulf  Regions 


Diameter 
breast  high 
(inches) 

: Trees  per  acre  1 

Diameter 
breast  high 
(inches) 

. Trees  per  acre 

Number 

Number 

Reproduction 

1,000 

20 

51 

2 

800 

22 

42 

4 

590 

24 

36 

6 

400 

26 

31 

8 

240 

28 

27 

10 

155 

30 

24 

12 

115 

32 

21 

14 

90 

34 

19 

16 

72 

36 

17 

18 

60 

38 

15 
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Prospective  Stocking; 


Loblolly-shortleaf  Pine  Type  and  Longleaf-slash  Pine  Type 

Standards  for  prospective  stocking  based  on  seed  trees  and  proximity 
to  a seed  source  consisting  of  a groups  strip  or  stand  of  seed-bearing 
trees  were  as  follows % 


Average  number  of  pines  required  per  acre 
to  rate  100  percent  for  seed-tree  requirements 


D.b.h.  (inches): 


Longleaf-slash 
pine  type— 

longleaf  and  slash  pin® 
"Tnumber) 


Loblolly-shortleaf 
pine  type- 
all  pines  except 
longleaf  and  slash 
(number) 


10 

12 

14 

16 

18 


12 

10 

6 

4 

4 


Standards  for  determining  prospective  stocking, 
based  on  proximity  to  seed  source 


Distance  from  seed  source 
(chains) 


Stocking  expected 
(percent) 


Longleaf  pine.  .......  0-2  100 

2- 3  90 

3- 4  70 

4- 5  50 

5- 6  30 

6 + 0 

Other  southern  pines  ...  . 0 - 24  100 

24  - 34  90 

3|  - 4?  70 

4|  - 5i  50 

5i-6|  30 

64  - ?J  10 

74  * o 
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Oak-hickory  Type.  Oak-gum-cypress  Type,  and  Oak-pine  Type 

Due  to  the  prolific  sprouting  and  seed-bearing  habits  of  species 
associated  with  these  types,  it  was  assumed  that  under  normal  condi- 
tions satisfactory  reproduction  would  become  established  unless  culls, 
weed  trees,  grazing,  etc.,  prohibited  its  establishment  and  growth. 


Effect  of  Felling  Age 

Table  18  lists  the  standards  used  for  all  forest  types  in  the  southern 
TRR  regions,  except  the  oak-pine  type. 

In  the  oak-pine  type,  if  the  site  was  primarily  a pine  site,  th® 
appropriate  pine  felling  age  factor  was  applied  if  premature  pine 
cutting  was  found,  but  no  felling  factor  was  applied  to  the  hardwoods 
cut,  regardless  of  their  age.  Thus,  the  productivity  rating  was  not 
lowered  if  the  cutting  of  young  hardwoods  served  to  stimulate  regen- 
eration or  growth  of  pines.  However,  on  sites  in  the  oak-pine  type 
which  were  primarily  hardwood  sites,  hardwood  felling  factors  were 
applied  to  the  rating  where  the  cutting  of  young  hardwoods  occurred. 
Under  this  situation  in  the  oak-pine  type  the  hardwood  standards  of 
table  6 were  used. 
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Table  18. — Percentage  of  mean  annual  at  culmination  attained  at  various  ages,  by  forest  type,  species, 
and  size  class  of  prodncts~^ut7~South  Atlantic,  Southeast,  and  West  Gulf  Regions  " 
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STANDARDS  FOR  THE  PACIFIC  NORTHWEST,  CALIFORNIA, 
AND  COASTAL  ALASKA  REGIONS 


Forest  Type  Groups 

These  three  regions  are  treated  as  a group  in  this  summary  because  of 
similarities  in  the  standards  used.  The  timber  types  recognized  for 
each  region  are  listed  below: 


California 

Pacific  Northwest 

Alaska 

Douglas -fir 

Dougla s-fir 

Hemlock-Sitka 

Ponderosa  pine 

Ponderosa  pine 

spruce 

Western  white  pine 

Western  white  pine 

Fir-spruce 

Fir-spruce 

Redwood 

Kemlock-Sitka  spruce 
Lodgepole  pine 
Hardwoods 
Western  larch 

Species  Classification 

The  desirability  of  the  species  was  classified  by  forest  type,  region 
and  subdivision  thereof  as  shown  in  table  19. 
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Existing  Stocking 


Table  20  summarizes  the  standards  used  to  determine  existing  stocking 
at  observation  points  in  the  Pacific  Northwest  Region.  Points  were 
considered  stocked  if  crop  trees  of  the  indicated  age  or  size  were 
found  within  the  distances  shown  in  the  table. 

Integration  of  the  stocked  quadrat  method  with  the  point  sampling 
system  for  determination  of  stocking  of  reproduction  in  the  West  war- 
rants special  discussion.  The  following  tabulation  relates  the  entries 
in  tables  20  and  21  for  seedlings  and  saplings  to  conventional  measures 
by  the  stocked  quadrat  method: 

Entries  from  table  20 


Minimum  trees 
per  acre 
(number! 


Maximum  distance 
from  point 
(feet) 


Equivalent  minimum  of 
trees  per  quadrat  required 
for  a stocked  point 
(number) 


1000 

3.7 

750 

7.4 

500 

7.4 

250 

7.4 

1 per  1-milacre  quadrat 
3 per  4-milacre  quadrat 

2 per  4-milacre  quadrat 
1 per  4-milacre  quadrat 


An  interpretation  of  the  entries  in  table  20  can  be  illustrated  by  (1) 
observing  that  the  entries  for  established  seedlings  under  6 inches 
tall  in  the  western  white  pine  type  are  a adrdmum.  of  500  trees  per  acre 
and  & point  distance  of  7*4  f set,  (2)  reference  of  these  entries  to  the 
tabulation  above  shows  that  at  least  2 established  seedlings  less  than 
6 inches  tall  must  be  present  on  a 4-milacre  quadrat  (circular  plot 
having  a 7.4-foot  radius)  before  the  observation  point  (or  center  of 
the  quadrat)  is  considered  stocked. 
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Table  20. — Minimum  number  of  trees  per  acre  and  maximum  distance  from  observation  point  used  In  classifying 
existing  stocking  In  the  Pacific  Northwest  Begion,  by  tree  age  or  size,  forest  type,  and  site  Index 
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l/  Overstocking  was  considered  the  equivalent  of  nonstocking  under  high  per  milacre  (b)  10  or  more  trees  12  Inches  tall  to  1 inch  d.b.h, 

the  following  conditions:  (a)  20  or  more  seedlings  ^ Inches  to  12  Inches  per  milacre  quadrat. 


Table  21. — Trees  per  acre  and  maximum  distance  from  observation  point 
used  in  classifying  existing  stocking  in  the  redwood 
forest  type  groupa  California  Region 


Tree  size  * 

Minimum  trees 
per  acre 

Maximum  distance  from 
observation  point 

Number 

Feet 

Under  6 inches  high 

500 

7.4 

6 inches  high  to  12  inches 
d.b.h* 

250 

7.4 

14  inches  d.b.h® 

234 

8 

16 

179 

9 

18 

141 

10 

20 

114 

11 

24 

80 

13 

28 

58 

15 

32 

45 

18 

36 

35 

20 

40 

29 

22 

50 

18 

28 

60+ 

13 

33 
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The  standards  of  table  20  were  applied  in  California  with  the  following 
adaptations  or  additions: 


1.  For  the  Douglas-fir  type,  existing  stocking  of  seedlings,  saplings 
and  small  poles  was  determined  by  the  following: 


Size  class  of  tree 


Minimum  of  trees 
per  acre 
(number) 


Maximum  distance 
from  point 
(feet) 


Less  than  6 inches  high  500  7»4 

6 inches  high  to  9 inches  d.b* h.  250  7»4 


2.  For  the  ponderosa  pine  type  east  of  the  Sierra  summit,  the  standards 
of  table  20  for  Sit©  Index  80  were  applied. 

3.  For  the  ponderosa  pine,  western  white  (and  sugar)  pine  and  fir- 
spruce  types  west  of  the  Sierra  summit,  the  standards  in  table  20  for 
the  western  white  pin©  type  were  applied. 

4®  Table  21  presents  the  standards  for  the  redwood  type. 

In  Coastal  Alaska,  the  standard  used  for  the  hemloek-Sitka  spruce  type 
group  was  identical  to  that  used  for  the  corresponding  type  group  in 
the  Pacific  Northwest  (table  20). 

Prospective  Stocking 

Douglas-fir  and  Other  Type  Groups  West  of  the 
Cascade  Summit  in  the  Pacific  Northwest 


The  standards  for  prospective  stocking  discussed  in  this  section  were 
applied  to  the  Douglas-fir,  fir-spruce,  western  larch,  hemlock-Sitka 
spruce  and  under  some  situations  to  the  western  whit©  pine  type  groups 
of  the  Pacific  Northwest  Region®  They  were  applied  in  th©  western 
white  pine  type  when  th©  species  associated  with  western  white  or 
sugar  pine  were  representative  of  th®  types  mentioned  above.  If  the 
species  associated  with  western  white  pine  or  sugar  pin©  were  repre- 
sentative of  the  ponderosa  pin©  type,  standards  for  th©  ponderosa 
pine  type  were  applied®  In  neither  situation  was  western  whit®  or 
sugar  pine  considered  as  a seed  sours©  if  th©  area  under  examination 
was  located  outside  blister  rust  control  zones. 

Th®  factors  affecting  prospective  stocking  in  these  types  were  clas- 
sified into  three  categories:  (l)  adequacy  of  seed  source,  (2)  condi- 

tion of  seedbed,  and  (3)  slope  and  exposure.  At  each  observation 
point  not  stocked,  the  adequacy  of  seed  source  was  examined  and  given 
a numerical  rating  ranging  from  0 to  4*  Seedbed  condition  was  as- 
signed a rating  of  0 to  3,  and  slope  and  exposure  was  given  a rating 
of  1 to  3 depending  on  th®  degree  of  severity®  These  three  separate 
ratings  were  then  added  together  and  if  the  sum  was  7 or  mor®  the 
point  being  examined  was  classed  as  '‘stocking  in  prospect” ; if  th© 
total  amounted  to  less  than  7,  th©  point  was  recorded  as  “stocking 
not  in  prospect. " Any  point  with  a zero  seed  source  or  a zero 
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seedbed  rating  was  classed  as  "stocking  not  in  prospect"  regardless 
of  the  rating  assigned  the  other  two  factors. 

Seed  source  standards— the  basis  for  classifying  seed  source  is  sum- 
marized in  table  22.  The  second  and  third  columns  of  this  table  show 
the  seeding  distances  considered  effective  in  clearcut  areas  where  the 
seed  source  consists  of  surrounding  or  adjacent  timber.  Columns  4 to 
7 show  the  relative  effectiveness  attributed  to  seed  trees  at  varying 
distances.  The  last  column  of  table  22  shows  the  number  of  first-year 
seedlings  considered  necessary  to  indicate  prospects  of  successful 
future  stocking.  Such  seedlings,  less  than  1 year  old,  have  such  a 
high  mortality  rate  that  they  were  not  judged  to  constitute  satisfactory 
standards  for  existing  stocking.  However,  their  presence  attests  to 
the  fact  that  seed  reaches  the  point  locality. 

In  applying  table  22,  the  rating  for  "distance  to  timber  edge"  was 
based  on  the  distance  to  the  nearest  timber  edge,  or,  if  two  or  more 
edges  were  present,  on  the  sum  of  the  ratings  for  distance  to  the  two 
nearest  timber  edges.  If,  in  addition,  seed  trees  and  first-year 
seedlings  were  present,  the  rating  value  for  seed  from  these  sources 
was  added  to  that  for  "distance  to  timber  edge."  Short  timber,  i. e., 
that  less  than  150  feet  tall,  was  required,  in  the  judgment  of  the 
field  examiner,  to  be  of  seed-bearing  3ize®  In  no  case  was  a total 
rating  of  seed  source  either  separately  or  in  combination  with  timber 
©dg@,  two  nearest  timber  edges,  seed  trees  or  first-year  seedling® 
given  a value  of  mor©  than  4« 

Seed-tre©  classification— the  seed-tree  data  in  table  22  refers  t© 
standard  seed  trees®  For  seed  trees  above  standard,  corresponding 
rating  values  of  column  1 w©re  multiplied  by  for  substandard 
seed  trees,  the  ratings  were  multiplied  by  §. 

A standard  seed  tree,  as  referred  to  in  table  22,  was  required  to  meet 
th@  general  seed  tree  definition  and  in  addition  was  12  inches  or 
larger  in  d.b.h.  if  hemlock,  cedar  or  spruce,  or  18  inches  or  larger 
in  d.b.h.  if  of  other  species,  including  Bouglas-fir,  and  was  also 
required  to  have  a live  crown  length  equal  to  1/6  to  l/3  of  total 
tree  height.  Se©d  trees  considered  above  standard  met  the  above 
specifications  but,  in  addition,  had  a live  crown  length  more  than 
1/3  of  total  tree  height. 

Substandard  seed  trees  were  recognized  as  trees  of  seed-bearing  size 
and  age  which  did  not  ®@©t  d.b.h.  or  crown  requirements  of  standard 
seed  trees,  but  did  meet  the  general  seed-tree  definition  in  other 
respects. 
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Table  22. --Classification  of  seed  sources  for  the  Douglas-fir 
and  other  type  groups  west  of  the  Cascade  summit 
in  the  Pacific  Northwest 


Rating 

value 

Distance  from  point 
to  timber  edge 

Number  of  standard  seed 
trees  by  tree-height 
distance  class  from  point 

0-1  : 1-2  : 2-3  : 3-4 

First-year 
seedlings 
on  4-milacre 
plot 

Tall  timber 
(150+  feet) 

Short  timber 
(under  150 
feet) 

Chains 

Chains 

Number 

Number 

Number 

Number 

Number 

4 

0-10 

0-5 

4 

11+ 

32+ 

95+ 

© © 

3 

11-20 

6-10 

3 

8-10 

23-31 

68-94 

3 

2 

21-25 

11-15 

2 

5-7 

14-22 

41-67 

2 

1 

26-40 

16-25 

1 

2-4 

5-13 

14-40 

1 

1/3 

e & 

• ® 

• © 

1 

2-4 

6-13 

© • 

0 

41+ 

26+ 

0 

0 

0 

0 

0 
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Seedbed  condition—the  basis  for  classifying  seedbed  conditions  for 
the  Douglas  “fir  and  other  type  groups  west  of  the  Cascade  summit  in 
the  Pacific  Northwest  is  summarized  as  follows: 

Rating  value  Seedbed  condition  on  a 4-amilacre  quadrat 

3 (Good)  (a)  50  percent  or  more  of  surface  favorable  for 

seedling  establishment  and  growth*  or 
(b)  2 seedlings  less  than  2 years  old  and  free 
to  grow® 


2 (Fair)  (a)  20  percent  to  50  percent  of  surface  favorable 

for  seedling  establishment  and  growth*  or 
(b)  1 seedling  less  than  2 years  old  and  free 
to  grow. 


1 (Poor)  (a)  Less  than  20  percent  favorable  for  seedling 

establishment  and  growth*  or 
(b)  1 or  more  seedlings  less  than  2 years  old  in 
a questionable  position  for  normal  develop- 
ment. 


0 (Very  poor)  Not  likely  to  restock.  A rating  of  zero 

resulted  in  classing  the  point  as  Hn©  stock- 
ing in  prospect*  M regardless  of  the  value 
assigned  in  the  rating  of  other  factors. 


The  judgment  and  experience  of  local  field  examiners  in  interpreting 
the  classification  of  seedbed  conditions  was  supplemented  by  the 
following  guides: 

Favorable  seedbed:  Uncompacted  mineral  soil  is  basic  for  ideal  seedbed 

conditions®  In  addition  to  receptive  soil*  the  following  surface  condi- 
tions are  favorable:  (1)  a light  vegetative  shade  of  approximately  20 

percent  (below  and  above  20  percent  density  cover  conditions  become 
progressively  less  favorable)*  and  (2)  dead  shade  from  logs*  stumps* 
and  light  slash. 

Unfavorable:  Generally  the  following  conditions  are  indicative  of  a 

zero  rating  for  seedbed  conditions:  (l)  perennial  grasses  occupying 

80  percent  or  better  of  the  quadrat j (2)  herbaceous  cover  using  80 
percent  or  more  of  the  area  (includes  overhead  shade  as  well  as  stem 
and  root  competition)!  (3)  accumulation  of  debris*  duff*  rotten  wood* 
etc®*  which  are  known  to  b©  unfavorable  for  the  species  rated j and 
(4)  when  noncount  species  dominate  the  4-milacr®  plot. 
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Slope  and  exposure— the  basis  for  classifying  slope  and  exposure 
conditions  for  type  groups  west  of  the  Cascade  summit  in  the  Pacific 

Northwest  follows s 

V 

Rating  Train©  Plot  condition 

3 (Good)  Slope  and  exposure  not  a factor  concerning 

seedling  survival  and  development* 


2 (Pair)  Survival  of  seedlings  questionable  during 

periods  of  dry  weather® 

1 (Poor)  Conditions  difficult  for  seedling  survival-™ 

such  as  dry,  exposed  south  and  southwest  slopes 
which  approach  45  percent,  exposed  hard  compact 
surfaces,  etc* 

Slope  and.  exposure  were  not  considered  limiting  factors  for  seed 
germination,  but  were  considered  to  have  a pronounced  effect  on  seed- 
ling survival*  South  and  southwest  slopes  which  approximate  a gradi- 
ent of  45  percent  present  the  most  unfavorable  conditions®  On  the 
other  hand,  north  and  northeast  slopes  which  approximate  45  percent 
appear  to  be  the  most  favorable*  Prom  this  it  was  assumed  that  level 
land;,  gentle  slopes  up  to  20  percent  northwesterly  and  southeasterly 
exposures  would  approach  the  midway  point,  or  average  conditions  for 
seedling  establishment  and  survival® 


Douglas-fir  Type  Group  in  California 

Prospective  stocking  was  estimated  by  a system  similar  to  that  used  in 
the  Pacific  Northwest,  ie@®,  by  giving  weighted  ratings  to  seed  source, 

seedbed,  slope  and  exposure® 


Seed  source  standards— the  basis  for  rating  seed  source  in  California 

for  the  Douglas -fir  type  group  follows? 


Rating  value 

Number  of  tre©  heights 
from  timber  edge 

Supplemental  allowance 

4 (Good) 

0 to  3 

A value  of  1 was  allowed 

3 (Fair) 

4 to  5 

for  ©ach  seed  tree  within 
on©  tree  height  of  point® 

2 (Poor) 

6 to  7 

Exceptionally  good  seed 
trees  were  given  a value 

0 

over  7 

of  2®  Outside  of  blister 
rust  control  areas,  sugar 

As  was  the  case 

in  the  Pacific  Northwest, 

pines  w@p©  not  counted  as 
seed  trees® 

no  combined  rating  of  seed 

sours©  was  given  a total  value  of  more  than  and  any  point  with  a 
Ms©ro”  rating  for  seed  source  was  classed  as  ”no  stocking  in  prospect* 511 
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Seedbed-slope  and  exposure — the  data  on  pages  54  and  55  for  the  Pacific 
Northwest  also  were  used  for  rating  these  factors  in  the  Douglas-fir 
type  of  California* 

Other  Type  Groups  in  the  Pacific  Northwest  and  California  Regions 

Seed-source  standards-— seed  sources  judged  adequate  for  the  ponderosa 
and  lodgepole  pine  types  in  the  Pacific  Northwest,  and  for  the  ponderosa, 
western  white  pine,  fir-spruce  and  redwood  forest  type  groups  in  Cali- 
fornia, when  in  combination  with  favorable  seedbed  conditions,  are 
summarised  as  follows: 


Maximum  effective  seeding 
distance  of  scattered 
seed  trees 


Forest  type  group 
and  region 


Diameter 
breast  high 
(inches) 


Distance 

~Tfj®tr~ 


Maximum  effective 
seeding  distance 
from  timber  edge 


East  side  ponderosa 
pine  in  California; 

12  to  16 

all  ponderosa  pin® 
in  Pacific  Northwest 

18  to  24 
26* 

West  side  ponderosa 
pin®,  western  whit© 

18  to  24 

pine  and  fir-spruce 
in  California 

26* 

Redwood 

e © 

Lodgepole  pine 

6* 

40  Two  tree  heights  from  stands 
containing  & fair  proper- 
50  tion  of  trees  12  inches  in 
d.b.h.  and  larger  that 
70  meet  the  seed  tree 
definition 

50  Two  tree  heights  from  stands 
containing  a fair  propor- 
70  tion  of  trees  18  inches  in 
d.b.h.  and  larger  that 
meet  the  seed  tree 
definition 

/60  Two  tree  heights  from  stands 
of  mature  timber 

(2/)  Two  tree  heights 


1/  Must  be  capable  of  bearing  seed.  Fir©  columns  were  not 
counted  as  seed  bearers  until  after  10  years  of  new  crown  growth. 

2 / Two  or  more  seed  trees  within  one  tree  height  of  point  war® 
considered  an  effective  seed  source. 


Seedbed  condition— standards  for  favorable  seedbed  conditions  in  the 
remaining  type  groups  of  these  two  regions  were  as  follows: 

(a)  Ponderosa  pine— the  seedbed  was  considered  favorable  when  on  Site 
III  (Index  84)  and  better  at  least  25  percent  of  the  4-milacre 
quadrat  surrounding  the  observation  point  was  free  of  brush,  sod 
or  other  limiting  cover  or  when  on  poorer  sites  at  least  50  per- 
cent of  the  milacre  quadrat  was  free  of  sod,  brush  or  other 
limiting  cover,  showed  evidence  of  scarification  from  logging 


- 56  - 


or  other  reduction  of  competition  and  th©  area  surrounding  the 
quadrat  contained  regeneration  established  at  intervals  not 
exceeding  10  years*  Unstocked  sample  points  in  the  ponderosa 
type  which  were  supplied  with  the  minimum  sources  of  seed 
described  in  the  preceding  tabulation  and  on  which  the  above  seed- 
bed conditions  prevailed  were  classed  as  '’stocking  in  prospect*” 

If  either  the  seed  source  or  seedbed  were  inadequate  by  these 
standards*  the  point  was  classed  as  "stocking  not  in  prospect* ” 

(b)  Western  white  pine  (sugar  pine)  and  fir-spruce  forest  type  groups— 
here  unstocked  points  supplied  with  at  least  the  minimum  seed  source 
described  in  the  preceding  tabulation  and  with  seedbed  conditions 
described  above  as  adequate  for  ponderosa  Site  III  and  better  were 
classed  as  "stocking  in  prospect*”  Otherwise  they  were  classed  as 
"stocking  not  in  prospect.” 

(c)  Redwood  type— here  unstoeked  points  supplied  with  at  least  the 
minimum  seed  source  described  in  the  preceding  tabulation  were 
classed  as  "stocking  in  prospect"  if  the  4-milacre  plot  surround- 
ing the  point  had  been  scarified  or  had  ground  competition  sig- 
nificantly reduced  by  logging*  was  at  least  60  percent  free  of 
perennial  grasses*  dense  to  moderately  dense  herbaceous  growth* 
overtopping  shrubs  and  noncrop  trees. 

(d)  Lodgepole  pine  forest  type  group— here  unstocked  points  having  at 
least  the  minimum  seed  source  described  in  the  preceding  tabulation 
were  classed  as  "stocking  in  prospect"  if  the  milacre  plot  sur- 
rounding the  point  were  at  least  50  percent  free  of  brush*  sod 

or  other  limiting  cover*  Otherwise  th©  points  were  classed  as 
"stocking  not  in  prospect." 

Hemlock-Sitka  Spruce  Type  Group  in  Coastal  Alaska 

Determination  of  prospective  stocking  was  based  upon  the  sum  of  ratings 
for  seed  source  and  for  seedbed  condition.  If  this  sum  was  5 or  greater 
the  point  was  classed  as  "stocking  in  prospect. " If  the  sum  was  4 or 
less  the  point  was  classed  "no  stocking  in  prospect." 

Seed  source  standards— the  basis  for  rating  seed  source  in  Coastal 
Alaska  is  summarized  below; 


Rating  value 
4 (Good)  . 
3 (Fair)  . 
2 (Poor)  . 
0 . . . . 


Number  of  tree  heights 
from  tree  edge 

0 to  4 

5 to  8 

9 to  11 

. . 11  + 
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In  addition  to  the  above  values  for  distance  to  timber  edge,  a value 
of  1 was  allowed  for  each  seed  tree  within  one  tree  height  of  a sample 
point  in  Alaska.  Exceptionally  good  seed  trees  within  this  distance 
were  given  a value  of  2 in  the  rating.  In  no  case  was  a combined 
rating  of  seed  source  given  a total  value  of  more  than  4« 

Seedbed  condition — the  seedbed  standards  used  are  shown  on  page  54 
and  the  procedure  and  methods  of  rating  were  the  same  as  those  used 
for  type  groups  west  of  the  Cascade  summit  in  the  Pacific  Northwest 
Region. 


Effect  of  Felling  Age 

In  the  Pacific  Northwest  and  California  Regions,  calculation  of  felling 
age  effects  were  completed  in  the  field  by  each  examiner  during  early 
stages  of  the  survey.  Later,  field  examiners  recorded  the  data  neces- 
sary for  the  calculations  which  were  then  completed  in  the  Washington 
office  of  the  Forest  Service,  following  the  procedures  and  tabular 
guides  outlined  in  the  criteria  for  the  two  regions.  Table  23  pre- 
sents the  factors  applied  for  determination  of  felling  age  effects. 

West  Coast  Supplementary  Study 

For  all  of  the  area  in  Washington,  Oregon,  and  California  sampled 
after  March  12,  1954,  data  supplementary  to  that  required  by  standard 
procedures  were  recorded.  These  data  were  as  follows: 

(1)  Felling  age  of  trees  cut  was  recorded  at  each  examination  point, 
regardless  of  stand  age  or  type  of  cutting. 

(2)  At  each  observation  point,  information  was  recorded  on  forest 
type,  site  quality  class,  and  whether  clear  cutting  or  partial 
cutting  had  been  applied. 

(3)  For  points  recorded  as  nonstocked,  the  reasons  for  lack  of 
existing  and  prospective  stocking  were  recorded. 

(4)  The  tree  species  that  stocked  each  examination  point  before 
cutting  as  well  as  the  species  that  stocked  the  point  at  time 
of  examination  were  both  recorded. 

These  supplemental  records  were  taken  on  about  95  percent  of  th®  forest 
area  sampled  in  Washington  and  Oregon  and  on  about  35  percent  of  the 
area  sampled  in  California®  The  results  are  presented  in  the  section, 
"Condition  of  Recently  Cutover  Lands,  " Chapter  IV,  along  with  the 
results  of  the  standard  study. 


- 58  - 


Table  23. - -Percentage  of  naan  annual  Increment  at  culmination  attained  at  various  ages,  by  forest  type  group,-11 
subregion,  and  size  class  of  products  cut,  Pacific  Northwest  and  California  Regions 
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STANDARDS  FOR  THE  NORTHERN  ROCKY  MOUNTAIN  REGION 


Forest  Type  Groups 

The  following  forest  types  were  recognized  in  this  region: 


Ponderosa  pine 
Western  larch 
Douglas -fir 
Fir-sprue© 
Lodgepol©  pine 


Western  white  pine 

a®  Inside  blister  rust  control  units 
b.  Outside  blister  rust  control  units 
Aspen 


Species  Classification 

The  species  classification  used  in  this  region  is  shown  in  table  24 
by  type  group  and  locality.  Where  locality  is  not  specified  in  the 
table  or  footnote  thereto,  the  classification  was  applied  regionwid®. 


Existing  Stocking 

Table  25  shows  the  standards  used  to  determine  existing  stocking  at 
©ach  point.  Seedlings,  saplings,  and,  in  some  instances,  poles  were 
counted  if  they  fell  within  1,  2,  or  4-milacr©  circular  plots,  as 
specified  in  the  table  by  the  distances  3*7^  5«3^  and  7®  4 feet,  re- 
spectively, from  the  point.  Larger  trees  were  counted  if  they  fell 
within  the  specified  distance  from  th®  point  as  shown  for  ©ach  d.fo.h. 
class  in  th©  table. 

The  following  tabulation  relates  the  entries  in  table  25  for  seedlings 
and  saplings  to  conventional  measures  by  th®  stocked-quadrat  method: 

Entries  from  table  25 


Minimum  trees 

Maximum  distance 

Equivalent  minimum  of 
trees  per  quadrat  required 

per  acre 

from  point 

for  a stocked  point 

(number) 

(feet) 

(number) 

1000 

3»7 

1 per  1-milacre  quadrat 

1000 

5*3 

2 per  2-milacre  quadrat 

500 

5.3 

1 per  2-milaere  quadrat 

250 

7.4 

1 per  4“,milacre  quadrat 
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Ts'ble  --Classification  of  species  according  to  forest  type  Northern  Kocky  Mountain  Begl 
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Table  25 . - -Minimum  number  of  trees  per  acre  and  maximum  distances  from  observation  point  used  In  classifying 
existing  stocking  In  the  Northern  Rocky  Mountain.  Region,  by  tree  age  or  size,  forest  type,  and  by  subregion 


1 

•p 

d 

& 

m 

< 

Maximum 
distance 
from  point 

Trees 

per 

acre 

Ponderosa 
pine  type 
(Black  Hills) 

Maximum 
distance 
from  point 

Trees 
; per 
i acre 

> 

36 

Pr  +> 
0) 

bO  (U 
h3  Pi 

Maximum 
distance 
from  point 

Trees 

per 

acre 

Spruce -fir  (low 
elevation  western 
Montana,  Idaho  and 
western  Wyoming)  or 
western  white  pine 

Maximum 
distance 
from  point 

Trees 

per 

acre 

Spruce-fir  (high 
elevation,  Montana 
and  northern  Idaho) 

Maximum 
distance 
from  point 

•Trees 

per 

acre 

Ponderosa  pine, 
western  larch,  and 
Douglas-fir  type!/ 

Maximum  i 
distance 
from  point 

Trees 

per 

acre 

Age  or  size  of 
established 
seedling  or 
sapling  and 
crop  tree 
d.b.h. 
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Prospective  Stocking 


Seed  sources  available  and  seedbed  conditions  existing  at  unstocked 
sample  points  were  carefully  observed.  If  both  seed  source  and  seedbed 
were  found  adequate  by  the  following  standards,  the  point  was  classed 
as  ” stocking  in  prospect.”  If  either  seed  source  or  seedbed,  or  both, 
were  judged  inadequate,  the  point  was  classed  as  "no  stocking  in 
prospect. M 

Table  26  shows  the  standards  used  for  determining  the  adequacy  of  the 
seed  supply.  Seedbed  was  considered  adequate  only  where  50  percent  or 
more  of  the  surface  area  of  the  quadrat  surrounding  the  sample  point 
was  free  of  limiting  cover  such  as  roclq  grass,  shrubs,  and  if  the 
point  did  not  fall  on  permanent  road  surfaces,  rock  or  water,  etc. 

For  the  spruce  type  in  south  Idaho  and  Wyoming  west  of  the  Continental 
Divide,  1-  and  2-milacre  quadrats  were  used  for  this  determination. 

With  this  exception,  4-milacre  quadrats  were  used  in  all  types  and 
localities  for  determination  of  seedbed  condition. 

Examiners  were  instructed  to  observe  the  effects  of  deer  browsing, 
particularly  in  the  ponderosa  pine  type,  and  to  record  instances  where 
it  was  believed  to  be  serious.  In  north  Idaho  and  Montana,  when  points 
fell  in  areas  of  very  heavy  deer  browsing  they  were  not  considered  for 
prospective  stocking  unless  the  point  happened  to  fail  in  a location 
protected  from  the  deer.  Examiners  were  likewise  instructed  to  observe 
signs  of  unusual  rodent  activities  which  might  affect  availability  of 
seed  for  gemination® 

Prospects  of  stocking  by  Douglas-fir  and  lodgepole  pine  were  not  con- 
sidered at  points  which  fell  in  the  immediate  vicinity  or  within  40 
feet  of  mistletoe-infected  overstory  trees® 

Effect  of  Felling  Age 

Whenever  clear  cuttings  were  encountered  in  stand®  below  rotation  age, 
appropriate  adjustment  factors  were  recorded®  Separate ■ rotation  age 
and  adjustment  factors  were  used  depending  upon  whether  the  owner  was 
producing  cordwood  products  or  sawtimber®  Table  2?  shows  the  adjustment 
factors  used  by  location  and  type  within  the  region. 
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Table  26.  —-Effective  seeding  distance  for  individual  seed  trees  and  for 
green  timber  edges,  by  species  or  forest  type,  and  tree  size. 
Northern  Rocky  Mountain  Region 


Species  of 

Seed 

trees 

Timber  edges 

Diameter 

Maximum 

Maximum  distance  from 

seed  tree  or 

forest  type 

breast 

distance 

point  in  multiples  of 

high 

from  point 

tree  height 

Inches 

Feet 

Western  white  pine 

16  and 

larger 

50 

2 

Ponderosa  pine 

12  - 16 

40 

2 

18-24 
26  and 

50 

larger 

70 

Douglas-fir 

10-14 
16  and 

50 

2 

larger 

60 

Grand  fir 

16  and 

larger 

50 

2 

Western  larch 

14  - 18 
18  and 

50 

3 

larger 

60 

Spruce 

18  and 

larger 

60 

3 

Cedar 

16  and 

larger 

130 

4 

Lodgepole  pine 

10  and 

i/40 

i/2  ch. 

larger 

Aspen 

i/30 

• ® 

1/  When  examining  points  for  prospective  stocking,  ordinarily  no 
allowance  was  made  for  standing  individual  lodgepole  pine  trees.  The 
seed  source  was  considered  adequate  only  if  cone-bearing  slash  less  than 
5 years  old  was  present  on  ground  at  the  point,  or  if  the  point  lay  with- 
in 2 chains  of  a standing  body  of  green  timber.  In  western  Montana  and 
north  Idaho,  scattered  seed  trees  were  considered  only  when  full-crowned, 
vigorous,  and  windfirm,  and  within  the  distance  from  the  point  shown  in 
the  table. 

2 / This  distance  refers  to  the  stump  of  a recently  cut  tree. 

Major  reliance  for  reproduction  in  aspen  is  placed  on  root  suckers — 
not  seed. 
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Table  27  . — Percentage  of  mean  annual  Increment  at  culmination  attained  at  various  ages,  by  forest  type  group 
subregion,  and  size  class  of  products  cut,  Northern  Rocky  Mountain  Region 


8 


a 

a 

a; 

r — I 

o 

Pi 


* E 


S § c 


as 

< <u 


1 

i 


Q (U 

,d  bO 

rS  £ £ 

M S *H 

O p 

££ 

0 

S 

t§  SS 

O 0> 
CO  > 

$ 

u 

I 

$ 

<0 

CO 


<U|  -3- 


o 

ON 


o 

c- 


o 

CO 


O Q O 

On  O O 

sH  rH 


ITN 

ON 


c— 

On 


00 

C\J 


p 


o 

ON 


ITN 

ON 


O O 
ON  o 


o 

-=t- 


o 

-st* 


OOOOOOO 
00  ON  O r-HOJOO-4- 
rH  r— I rH  t—l  rH 


O O 

ITN  VO 

rH  rH 


-65 


STANDARDS  FOR  THE  SOUTHERN  ROCKY  MOUNTAIN  REGION 


Forest  Type  Groups 

The  following  forest  types  were  recognized  in  this  region: 


Ponder osa  pin© 
Douglas-fir 
Lodgepole  pine 


Aspen 

Elm-ash-cottonwood 


Cottonwood  subtype 


Fir- spruce 

Standards  for  the  cottonwood  subtype  used  in  this  region  were  the 
same  as  those  described  for  this  subtype  in  the  criteria  for  the 
Plains  Region* 


In  the  examination  of  points,  species  desirability  was  determined 
according  to  the  classification  shown  in  table  28. 


Table  29  shows  by  forest  type  group  and  geographic  location  the  stand- 
ards used  to  determine  stocking  at  each  point.  Seedlings,  saplings, 
and,  in  some  instances,  poles  were  counted  .if  they  fell  within  1,  2, 
or  4-aiilacre  plots  as  indicated  in  the  table.  Larger  trees  were 
counted  if  they  were  located  within  the  maximum  distance  from  the 
point  indicated  for  each  d*b.h.  class®  The  following  tabulation 
relates  the  entries  in  table  29  for  seedlings,  poles,  and  saplings, 
to  conventional  measures  by  the  stocked  quadrat  method: 


Species  Classification 


Existing  Stocking 


Entries  from  table  29 


Equivalent  minimum  of 


Minimum  trees 
per  acre 
(number) 


Maximum  distance 


from  point 
" (feet) 


trees  per  quadrat  required 
for  a stocked  point 


(number)" 


1000 

1000 

500 

250 


3e7 

5.3 

5.3 

7.4 


1 per  1-milacre  quadrat 

2 per  2-milacre  quadrat 
1 per  2-milacre  quadrat 
1 per  4-milacre  quadrat 
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Table  28. “-Classification  of  species  according  to  timber  type^  and  locality. 

Southern  Rocky  Mountain  Region 
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Table  29  •-■Minimum  number  of  trees  per  acre  and  maximum  distances  from  observation  point  UBed  In  classifying  existing 
stocking  In  the  Southern  Rocky  Mountain  Region,  by  tree  age  or  size,  forest  t ype , and  subregion 
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1/  Overstocking  was  considered  the  equivalent  of  nonstocking  under  the  per  milacre  quadrat,  (b)  10  or  more  trees  12  inches  high  to  1 inch  d.b.h.  per 

following  conditions:  (a)  20  or  more  seedlings  4 inches  to  12  inches  high  milacre  quadrat. 


Prospective  Stocking 


The  procedure  followed  in  determining  the  prospects  of  future  stocking 
at  unstocked  points  in  the  Southern  Rocky  Mountain  Region  was  similar 
to  that  for  the  Northern  Rocky  Mountain  Region*  The  standards  used 
for  determining  adequacy  of  the  seed  supply  were  as  follows? 

Standards  for  determining  prospective  stocking, 
based  on  proximity  to  seed  source 


Ponderosa  pine— Nevada,  Utah, 
southwest  Colorado,  and 
east  slope  of  Rockies? 

12  to  16  inches  d.b.h® 

18  to  24  inches  d.b. h® 

26  inches  d.b.h.  and  larger 
Ponderosa  pine— Arizona  and 
New  Mexico: 

18  inches  d.b.h.  and  larger 
Dougla s-fir: 

10  to  14  inches  d.b.h. 

16  inches  d.b.h.  and  larger 
Aspen  ............. 


Maximum  distance  of 
seed  trees  from  point 
(feet)  ~ 


40 

50 

70 


50 


50 

.60 

1/30 


Maximum  distance  of  timber  edges 
in  multiples  of  tree  height 

Douglas-fir  ..........  2 

Lodgepole  pin® (2 /) 

Fir-spruce l/J 

1/  This  distance  refers  to  the  stump  of  a recently  cut  tree. 
Major  reliance  for  reproduction  in  aspen  is  placed  on  root  suckers— 
not  seed. 

2/  Individual  seed  trees  not  considered  as  seed  sources  because 
of  lack  of  windfirmness  after  cutting.  The  seed  source  was  considered 
adequate  only  if  cone-bearing  slash  less  than  5 years  old  was  present 
on  the  ground  at  the  point  or  if  a timber  margin  of  cone-bearing  trees 
was  located  within  2 chains  of  the  point. 

2/  Individual  seed  trees  considered  adequate  seed  sources  only 
in  occasional  instances  where  windfira  after  cutting.  In  Colorado 
where  partial  cutting  removed  less  than  50  percent  of  the  volume,  seed 
sources  were  considered  adequate.  Maximum  distance  of  12-inch  d.b.h® 
and  larger  seed  trees  from  point  in  multiples  of  tree  height,  1. 
Adjacent  bodies  of  timber  were  considered  adequate  seed  sources  only 
when  at  least  60  years  of  age  and  judged  to  be  windfira. 
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Seedbed  was  considered  adequate  only  where  the  4-sfliiaere  plot  surround- 
ing a sample  point  was  not  more  than  50  percent  occupied  by  brush,  grass, 
sod,  weeds,  rock*  water,  road  surface,  and  other  limiting  cover®  In 
Colorado,  Arizona,  and  New  Mexico  it  was  in  addition  required  that  the 
plot  be  affected  by  logging  through  removal  of  trees,  shrubs  and  other 
vegetative  competition  or  by  scarification  in  order  to  qualify  as  an 
adequate  seedbed®  In  Utah  and  Nevada  the  examiner  was  especially 
instructed  to  observe  site  factors,  inherent  or  introduced,  which 
adversely  affected  the  establishment  of  seedlings®  Some  of  the  fac- 
tors considered  were  degree  of  slope,  exposure,  soil  characteristics, 
browsing  and/or  trampling  by  grazing  animals  and  rodent  damage.  In 
the  determination  of  prospective  stocking,  these  factors  were  weighed 
and  a decision  was  based  on  experience  and  judgment  of  the  field  ex- 
aminer with  respect  to  the  factors  enumerated. 


Effect  of  Felling  Age 

The  factors  shown  in  table  30  were  used  to  determine  the  effect  of 
felling  age®  Only  a limited  amount  of  cutting  in  second-growth  stands 
occurs  in  the  Southern  Rocky  Mountain  Region.  Therefore,  table  30 
presents  data  only  for  those  type  groups,  localities,  and  products 
size  classes  where  such  cutting  was  expected  to  be  encountered  during 
field  examination. 
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Table  30.  —Percentage  of  Bean  annual  increment  at  cumiiiatlon  attained 
at  various  ages,  by  forest  type  group,,  subregion ^ and  size 
class  of  products  cut*  Southern  Rocky 


Ponderosa  pine  type 

Lodgepole  pine  type 

Age 

(years) 

Utah 

and 

Nevada 

South  : 

Colorado  ; 
elope  ; 

West  ; 
and  east: 
slope  : 

Arizona 

and 

New  Mexico 

1/ 

Colorado 

Sawtimber 

Sawtimber' 

Cordwood ' 

Sawtimber 

© 

Sawtimber ' 

9 

Cordwood 

Percent 

Percent 

Percent 

Percent 

Percent 

Percent 

40 

4 

« 9 

43 

9 9 

9 9 

48 

50 

15 

9 • 

83 

34 

18 

6l 

60 

28 

• c 

95 

52 

40 

72 

70 

46 

15 

100 

68 

60 

81 

80 

60 

45 

79 

75 

88 

90 

73 

60 

88 

85 

95 

100 

83 

72 

93 

92 

100 

110 

90 

83 

97 

9 6 

9 9 

120 

95 

90 

99 

99 

9 9 

130 

98 

95 

100 

100 

9 9 

l4o 

100 

97 

9 9 

9 9 

9 9 

150 

• • 

98 

• © 

9 © 

9 9 

9 

160 

9 9 

100 

• 9 

9 9 

9 9 

9 9 

1 / Effect  of  felling  age  not  considered  elsewhere  in  lodgepole  pine 

type. 
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